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FOREWORD 

This handbook contains troubleshooting information for both the Sigma 5 and the Sigma 7 
Computers. Troubleshooting information for the Sigma 5 was formerly issued under pub- 
lication No. 65-50-xx while the Sigma 7 was issued under publication No. 65-70-xx. 
This handbook includes the information from both the Sigma 5 and Sigma 7 Handbooks 
and also contains information not previously covered in either handbook. The handbook 
is divided into three sections as follows: 

Section I - Sigma 5 information 

Section II - Sigma 7 information 

Section III - Information common to both the Sigma 5 and Sigma 7. 
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35Y5./WCTV) ^3 



46P 7 1 



WWCT3 -^-f 
25 



W 



37 




Hv 



J/2KC *-!-[) — C 



\ 




3' wcr*/ 



26 NWCT«/ 



27 




(R/WCT2)* 



IO 



Mh 



WDfRAC 



17 



nv 



33 



<*7 



5oy\s 



c I8v 



3<* 



SI2KC x-Lj^ 




27 WCT3 



28NWCT3 ^J 



WCTV 



WCT5 



22 



3¥ 



WCT6 



2B 



PW2-C 



KSC-/ 



33 



?& 



J 



+2 



pep 



6 



WCri "^"jV^ 
NWDTA — )|W>^- 
NWQT2 ^-\A^ 



WCT3 

Nwcrv 



_8_ 




I7v 



(3 



C 5/WDTA') 2Qp \ 



STRAP 
TRAP 



\H 



'-! 




I3A 



fR/wcr^ x-!£[^ 



G-WD 



~\ 



G-MD 
PWI-C 



E^DE 



fi 



CL -, 



*// 



I£W 



A/WDTRAC 



27 



E 



37 



WDTR 

PH6-C x22rv 



G 



P«2-C *^ 



&-MD 



I? 



PHt-C 



E 



;/ 



rk 






WW DTK 



WOTKAC 



'/C 



37 



HVJQTR 

PADF 
P«6 



3v 
35 



n 




I30B 1 




y 35 
3£ WDTR 3 7 



38 



NWDTRAC 



L> 



I 

I8v 

o 



17 



WRE5£T '^^^2? I NCReSFT^STRAp.TRAP^) 2Z 



l¥ WOTA V ^ 



_*» wfi: 



-NN.VDTA 



_i2 



WDTA 






'5 ?? y f-S/WDTRACt '? 

(R/WCT2)*-^ 
G-WD -S- 



J 









¥6 



^{H 



1 
o 



G WDTRAC 



32C 



¥5 



2B WPTRAC 2V 



32 U 



45" 
26 



J2 



NWDTRAC 



Z6 



32C 




¥, 



WVWCT2 



2» 



wwcr» 



5 r2K<: *-!-[) — 

/R./WCT2'> 22 P \ 



I 

C 19V 
O 



R 



26 



( 35 
25 



p-fe > £ 1 WDLATCH , pq^Vl 
TA pff N^ [AfN^^ 



NTRAP 



4 VJCT2 



5 N\AJCT2 




Mh 



l^v 



2 (S/wcrQ 25 



i£J±U 




5/2KT >- L {) c 

*6 (K/WCTO 23 P \ 



I 

o 



-WCTi 



^^-WWcrj 



•STRAP 



PXTR 
TR2*? 
TR3o 

5/TaAP 



fa^e 2-12 / 3_- iXS) 



AR 

DR-I 

MR 

MAA 

MBB 

MCC 

MOD 

MEE 

MFF 

a-/ 



(7 MEMORY CYCLE CONTROL 
-TL_ *\ 



J~L 



J— L 



: — l 



jl 



JT 



JL 



SINGLE CORE MEMORY ACCESS 



J 



y'(CW.TP7H0y 

CRonmoo . 

MAA 

MBB 

MCC 

MOD 

MEE 

MFF 

Mfrfr 



"IT 



JL 



-a 



A 



^ 



fAST MEMORY ACCESS 

(when used as reference address) 



MR 

DR-I 

MAA 

MB8 

MCC 

MDD 

MEE 

MFF 

MM 

CL 

AR 



J~l I L 

n 



u 



JT 



i r 



JL 



J~L 



JL 



JL 



-\ 



DOUBLE CORE MEMORY ACCESS 



J 



m 

TPI30O 

AHCL 

RESETM 

(ATE.NAR) 

MAA 

MBB 

RIDL 

SHIP 

CE 



"N 



_JL 
_JL 






. CUAfl MEMORY 

( none - ex i sting address) 



J 



P^e. 2-13 






D 






mtioo 

MKCSCTM^O. 



h 






map ^ia. x ^4 J 




MRDL (delay line) 



13V 



44tt«#W#M#H#W4*H44l 



TR3CC »12. 






MFSETM »IS_ 






7vJ)9l3L 



WAP .JfL. 
A/CAO .IS.. 

nizee w i7 



G 



WMAP tJJ- } 

TPI70 »li. / 

ITMSC-/ ^L / 



101/ i 



. d 



10^ 



5 A/AT£ 



J)gStl | JcJg)*! '*.£■- J 



RQC J^ \ 

map »ia. 

TPI70 
A/ASC- 






7*)gL. 



© 

1 



3 



a 

3 



(*te.uar) 



J* 

i 






UMCC JO- 

NMFF «JL1 

NCROF .21 



VMAA-/ ,W 
ftAR 37 
SRAP ZIP 



t£>*>Lj 



SRAP 






»JB 



PRQ •35L 
WKSC-I ♦XL 



6A/0 ^2£_ \ 
AfcfAA-1 »4flL \ 



8*>**- 



MRTC 



AHCL 



U£ 



WPWTA «JL2_ 



^gl^/WCt 



D 



T»>/300 . 11 

(AK0+PRayi # *2. 

MR .J.'* 







3v)9^ 



-►it ) 



syy)"l*WL ,t 



D 



DRQ 



M$£P*~ 



D 



wrTZsZ 



a) 



^a 



««*» 



D 



q 



A/CX0«£fa_ 







KV@& 






RESETM 



s^gtf. 



UKiser* 



5t 






5V)9^ 



aw* 



M8 



£ ^ MEMORY REQUEST 



W> 



fiESETM ^LT\ ft/MBfl_/9 \ 



PI 



/VCL -iJL 
NfcR0F.TP7Hclj±. 




6K 



A/AM A ,//<?_. 



MFF^J 
.26 






MFF»2L 



CROF .Zt 
TP7hO ^2 






NMAA 




51^*5, MAA 



MDD 



iza. 




MAA 
NMCC 







WMcc ,26. 
NRESETM-iZ 



GN£ ^JL 



NMCC _2_ 
NMAA _~ 



MDD _L£ 
CL- JL 



c 






29 



NRE5ETM»^2 



n 



11 . .% 



. to 




6V 



MEE^J- 




4V 



MEE 



4W^J4 — *3£ 





I3W 



_ fACC LH£ 

MEE »1L X^MDD»ia 



MB8 



WMR ^ii. \NMFF.JLL 



-& 



*52. 

d 




5/ 






NW08 



MBB_&2. 
NMR,JtZ 




4V 



MCC 



11 






5>©* 



NMCC 



7 



C 



^D^Ji 



± \ 



JNMAA»iL 



C 



CROF ..IL. ] MCC^ul 

TPI300^13,. / DR-»^1B_ 

LS NMR.Jfi. 

NMAA «JU_. 




4V 




5V 



NMEE 






MFF 






MMFF 







7V 



/?/DI- 



DR-I lZ_l yNMG&^a_ 
^ y NMEE^fl. 







ID 



'<?_ yATENAI^ji- ) MRD^3_ ) 



**\J ^-^ 



jyK^WW . 'ft 



V 



MAA m j3. 
.1/ 



PR-l^lfiL 




8/ 



CE 



fto restart clocK) 



MEMORY CYCLE CONTROL 







FAMILY TERMS 




SIGNAL NAME 


TEST POINT 


SIGNAL NAME 


TEST POINT 


FABC 


31J47 


FAS4 




FABO 


24J45 


FAS5 




FABO/1 


24J02 


FAS6 


32J46 


FABO/ 2 


24J46 


FAS7 


23J02 


FABOA 


24J35 


FAS8 


23J01 


FABOA/ 1 


30H02 


FAS9 


27H30 


FABOA/ 2 


22J01 


FAS10 


32J01 


FABOX 


23J47 


FASH 


27H14 


FABR 


30Q15 


FAS 12 


27H22 


NFA BRANCH 


25H01 


FAS 13 


27J35 


FABS 


28H44 


FAS 14 


23J03 


FABSA 


28H25 


FAS15 


23J44 


FACAL 


22J02 


FAS 16 


23J45 


FACV 


22J13 


FAS17 


23J04 


FADE 


32J04 


FAS 18 


25H46 


FADIO 


30H13 


FAS 19 


30J46 


FADIV 


20J45 


FAS21 


20J04 


FADIVH 


6H36 


FAS22 


29H14 


FADIVW 


3J33 


FAS23 


29H30 


FADW 


32J45 


FAS24 


29H22 


FAFL 


25J13 


FAS25 




FAFLM 


25J46 


FAS26 


21J13 


FAFLMD 


25.J02 


FAST/1 


26H30 


FAFLAS 


25J35 


FAST 


27J02 


FAFRR 


27Q17 


FASTA 


24J01 


FAFRR/1 


24H35 


FATR 


28H47 


FAILL 


28H15 


FAW 


29H23 


FAIM 


27J01 


FDANLZ 


31J41 


FAIO 


25H31 


FUBAL 


31J46 


FAIO/1 


22J35 


FUCS 


31J36 


FAMDSF 


16Q27 


FUCVS 


21J36 


FAMDSE/D 


20J03 


FUEBS 


20H11 


FAMDSF /M 


24H36 


FUEBSA 


28H28 


FAMUL 


19J46 


FUEBS 8 


31J18 


FAMULH 


25J46 


FUEBS9 


31J19 


FAMULI 


26J01 


FUEBS 14 


31J05 


FAMULNH 


26J35 


FUEXU 


31J45 


FAMULW 




FULAD 


31J25 


FANIMP 


26H23 


FULCD 


31J27 


FAPRIV 


27J13 


FULD 


31J01 


FAPSD 


26J02 


FULS 


31J35 


FARWD 


28H05 


FULRP 


27J46 


FASH 


23H13 


FUMMC 


31J44 


FASHFL 


23H46 


FUMTH 


21J02 


FASHFX 


23H02 


FUSID 


31J26 


FATR 


28H47 


FUSTH 


21J46 


FATRA 


28H27 


FUSTS 


31J34 


FATR5 


24J13 


FUWAIT 


21J35 


FAS1 


30J35 


FAFLD 


25J45 


FAS 2 


32J03 


FUAD 


28G46 


FAS 3 


31J28 


FUAND 








FUAWM 


28G45 



paje 2-/6 



■ PHASES 



Register 


FF 


NFF 


S/FF 


R/FF 


C/FF 


FF/L 


PCP1 


20A31 


26 


46 


44 




17B 




2 


20A30 


29 


41 


40 








3 


20A33 


34 


39 


38 








4 


20A02 


21 


18 


23 








5 


20A04 


5 


3 


22 








6 


' 20A14 


12 


11 


15 








7 


20A06 


7 


* 


[ 9 








PRE1 


07F27 


* 28 


50 






17B 




2 


07F31 


26 


46 













3 


07F30 


29 


4 ' 










zr: 


4 


07F33 


34 


39 












PHI 


27A27 


28 


50 








17B 




2 


27A31 


26 


46 








17B 




3 


27A30 


29 


41 












4 


27A33 


34 


39 








17B 




5 


27A02 


21 


18 












6 " . 


' 27A04 


5 "■'"."-- 


3 


■ - 




• 






7 


27A14 


12 


11 












8 


27A06 


7 


$ 








17B 




9 


26A27 


28 


50 












10 


26A31 


26 


46 












11* 


26A30 


' 29 


41 








• ■ 




12 


26A06 


7 


$ 












13 


26A02. 


21 


18 












14 


26A04 


5 


3 






1 






* 15 


26 AH 


12 


11 












PHA 


26A33 

_ J 


34 


39 


38 








i 



?a 9 e. 2-/7. 



A- REGISTER 



REGISTER 


FF 


NFF 


S/FF k[ 


[FF C£ 


AO 


05S23 


25 


12 2 


> i 


1 


05S19 


21 


28 




2 


05S31 


29 


37 




3 


05S27 


22 


35 




4 


06S23 


25 


12 




5 


06S19 


21 


28 




6 


06S31 


29 


37 




7 


06S27 


22 


35 




8 


19S23 


25 


12 




9 


19S19 


21 


28 




10 


19S31 


29 


37 




11 


19S27 


22 


35 




12 


20S23 


25 


12 




13 


20S19 


21 


28 




14 


20S31 


29 


37 




15 


12L23 


22 


35 




16 


12L23 


25 


12 




17 


12L31 


21 


28 




_-... 18 


12L31 


-« 29 


37 




19 


12L27 


22 


35 




20 


13L23 


25 


12 




21 


13L19 


21 


28 




A22 


13L31 


22 


37 




23 


13L27 


22 


35 




24 


3H23 


25 


12 




25 


3N19 


21 


28 2 


1 


26 


3N31 


29 


37 




27 


3N27 


22 


35 




28 


4N23 


25 


12 




29 


4N19 


21 


28 




30 


4N31 


29 


37 




31 


4N27 


22 


35 




47. 


8N4 


5 


3 




48 


22T23 


25 


12 




49 


22T19 


21 


28 




50 


22T31 


29 


37 




51 


22T27 


22 


35 




52 


23T23 


25 


12 




53 


23T19 


21 


28 




54 


23T31 


29 


37 




55 


23T27 


22 


35 




56 


12K23 


25 


12 




57 


12K19 


21 


28 




58 


12K31 


29 


37 




59 


12K27 


22 


35 . 




A60 


13K23 


25 


12 




61 


13K19 


21 


28 




62 


13K31 


29 


37 




63 


13K27 


22 


35 




64 


9L23 


25 


12 




65 


9L19 


, 21 


28 




66 


9L31 


i 29 


37 ~ 




67 


9L27 


22 


35 




68 


10L23 


25 


12 




69 


10L19 


21 


28 




70 


10L31 


29 


37 




71 


10L27 


22 p^ 


? -//? 35 





fiVVSR (?x) 



Signal 


Test Point 




PRO 


5R17 




PRl 


5R31 




PR2 


6R17 




PR3 


6R31 




PR4 


8R17 




PR5 


8R31 




PR6 


9R17 




PR7 


9R31 




PR8 


15R17 




PR9 


15R31 




PR10 


16R17 




PR11 


16R31 


• 


PR12 


17R17 " 




PR13 


17R3T 




PR14 


19R17 




PR15 


19R31 




PR16 


12M17 




PR17 


12M31 




PR18 


13M17 




PR19 


13M31 




PR20 


15M17 




PR21 


15M31 




PR22 


16M17 




PR23 


16M31 




PR24 


3P17 




* PR25 


3P31 




PR26 


4P17 




PR27 


4P31 




PR28 


5P17 



Signal 


Test Point 


PR29 


5P31 . 


PR30 


6P17 


PR31 


6P31 


PR32 


19Q31 


PR47 


25Q31 


PR48 


24R17 


PR49 


24R31 


PR50 


25R17 

-- 4 


- PR51 


25R31 


PR52 


26R17 


PR53 


26R31 


PR54 


27R17 


PR55 


- 27R31 


PR56 


20M17 


PR57 


20M31 


PR58 


21M17 


PR59 


21M31 


PR60 


23M17 


PR61 


23M31 


PR62 


24M17 


PR63 


24M31 


PR64 


5M17 


PR65 


5M31 


PR66 


6M17 


PR67 


6M31 


PR68 


8M17 


PR69 


8M31 


PR70 


9M17 


PR7.1 


9M31 



AS)f>ER (G) 



Signal 


Test Point 


GO 


5R19 


G1 


5R29 


G2 


6R19 


G3 


6R29 


G4 


8R19 


G5 


8R29 


G6 


9R19 


G7 


9R29 


G8 


15&19 


G9 


15R29 


GIO 


16R19 


on 


16R29 


G12 


17R19 


G13 


17R29 


G14 


19R19 


G15 


■/■ 19R29 


G16 


12M19 


G17 


12M29 : 


G18 


13M19 


GT9 


13M29 


G20 


15M19 


G21 


15M29 



Signal 


Test Point 


G22 


16M19 


G23 


16M29 


G24 


3P19 


G25 


3P29 


G26 


4P19 


i G27 


4P29 


G28 


5P19 


G29 


5P29 


G?0 


6P19 


G31 


6P29 ' 


G47 


25Q29 


G48 


* 24R19 - 


G49 \ 


. 24R29 


G50 


25R19 


G51 


25R29 


G52 


26R19 


•G53 


26R29 


G54 ." 


27R19. .-:■ 


G55 


27R29 # 


G56 : 


20M19 


G57 


20M29 


G58 


21M19 



Signal 


Test Point 


G59 

G60 

G61 

G62 

G63 

G64 

G65 

G66 

G67. 4 

G68 

G69 

G70 

071 


21M29 

23M19 

23M29 

24M19 

24M29 

5M19 

5M29 

6M19 

6M29 

8M19 

8M29 

9M19 

9M29 



Pa d G 2-20 



ADl-'Z'R (K) 



Signal 


Test Point 


Signal 


Test Point 


Signal 


Test Point 


KO 


9T26 


K21 


10K18 


K57 


9K27 


Kl 


19T27 


K22 


10K20 


K58 


9K25 


K2 


9T25 


K23 


9N18 


K59 


13N19 


K3 i 


9N26 


K24 


10N26 


1 K60 


9K19 


K4 




9T19 


K25 


10N27 


K61 


9K18 


K5 




9T18 


K26 


10N25 


' K62 


9K20 


K6 


9T20 


K27 


9N20 


K63 


13N18 


K7 


9N27 


K28 


10N19 


K64 


8K26 


K8 


10T26 


K29 


10N18 


K65 * 


' 8K27 


K9 


10T27 


K30 


10N20 


K66 


8K25 . 


KIO 


10T25 


K31 


9N24 


K67 . 


13N20 


Kll 


9N25 


K47 


13N26 


. K68 


8K19 


K12 


10T19 


K48 


20T26 


K69 


8K18 


K13 


10T18 


K49 


20T27 


K70 


SK20 


K14 


10T20 


K50 


20T25 






K15 


9N17 


K51 


13N27 






K16 


10K26 


K52 


20T19 






K17 


10K27 


K53 


20T18 






K18 


10K25 


K54 


20T20 






K19 


9N19 


K55 


13N25 






K20 


10K19 


K56 


9K26 







B-REGISTER 

C/FF 



REGISTER 


FF 


NFF 


S/FF 


R£F] 


BO 


2S23 


25 


12 


2 


Bl 


2S19 


21 


28 




B2 


2S31 


29 


37 




B3 


2S27 


22 


35 




B4 


3S23 


25 


12 




B5 


3S19 


21 


28 




B6 


3S31 


29 


37 




B7 


3S27 


22 


35 




B8 


24S23 


25 


12 




B9 


24S19 


21 


28 




BIO 


24S31 


29 


37 




Bll 


24S27 


22 


35 




B12 


25S23 


25 


12 




B13 


25S19 


21 


28 




B14 


25S31 


29 


37 




B15 


25S27 


22 


35 




B16 


15L23 


25 


12 




B17 


15L19 


21 


28 




B18 


15L31 


29 


37 




— B19 


15L27 


22 


35 




B20 


16L23 


25 


12 




B21 


16L19 


21 


28 




B22 


16L31 


29 


37 




B23 


16L37 


22 


35 




B24 


1N23 


25 


12 




B25 


IN 19 


21 


28 




B26 


1N31 


29 


37 




B27 


1N27 


22 


35 




B28 


2N23 


25 


12 




B29 


2N19 


21 


28 




B30 


2N31 


29 


37 




B31 


2N27 


22 


35 




B47 


8N14 


12 


11 


15 


B48 


24T23 


25 


12 


2 


B49 


24T19 


21 


28 




B50 


24T31 


29 


37 




B51 


24T27 


22 


35 




B52 


25T23 


25 


12 




B53 


25T19 


21 


28 




B54 


25T31 


29 


37 




B55 


25T27 


22 


35 




B56 


14K23 


25 


12 




B57 


14K19 


21 


28 




B58 


14K31 


29 


37 


2 


B59 


14K27 


22 


35 




B60 


15K23 


25 


12 




B61 


15K19 


21 


28 




B62 


15K31 


29 


37 




B63 


15K27 


22 


35 




B64 


1K23 


25 


12 




B65 


1K19 


21 


28 




B66 


1K31 


29 


37 




B67 


1K27 


22 


35 




B68 


2K23 


25 


12 




B69 


2K19 


21 


28 




B70 


2K31 


29 


37 




B71 


2K27 


22 


35 

?9<2 2-22 





C- REGISTER 



REGISTER FF NFF 

C NC 

CO 5R18 5R10 

1 5R28 .36 

2 6R18 10 

3 6R28 36 

4 8R18 10 

5 8R28 36 
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BKO 

CC 

CD 

CE 

CEJ 

CM 

cms 

CTB 

DC 

DL8 

DME 

HIT 

HTE 

I 
ICE 
U 
WE 
J2C 
MIKE 

S 

SU 
TOE 
TEH 
UE 
UEl 
ZCl 



Read 8acK*sard 
Command chain. 
Count Done 
Channel End 
Channel End Intermit 
Chaining Modifier 
I OP Mem ory Error 
JOP Control Error 
Data Chain 
Disregard Last Byfe 
Memory Dztct Error 
I OP HaK 

Halt on Transmission Error 
Interrupt 

Interrupt on Channel End 
Incorrect ' Lfno th 
Interrupter Unusual E"d 
Interrupt O't ZertrByte Count 
Memory Address Ert v 
■SArp 

Su^y^resS Incorrect lei-ytl, 
TrattJ fiiSi ion Data Err&r 
Error Ha It and l\/o Tfrm.ffrdcr 
Unusual End. 
Unusual End In tern upf 
Zer<y Byte Count Interrupt 



FM SELECTION 
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MIOP INTERNAL REGISTERS. (dbiO 



(litlH) 



s 



(I6C/V) 



■+-/ASC/ 



kT K T M K t N.» 

rn m| it K k 

tS <N| «N| oil CM 

r A0 \0 1,2 I 3 U_L5_ 

(/6g$ r 



FMT 



FiFH 
FHC0-* FNCl 



X 



PaqeJ-i'r/fr'lA 



sc 



Note. : Every PH**Dl/Z (ph*se tern) is reset at T3 t,me o/ its delay tint. 

Every PH*PDl/2( phase term) is set atTf time of its delay fat 

and reset at To tir»t of its delay line. 

Leaving PH2POZ and ' PM7PP7 or- PHWPPI high untili the next 
opera fi'oej . 



CPU 



TJ 



. . CNST(i2Cio) 



7 %'/ / f/ZC/J > 



TcyAZdicH 



f,'-cC(r:.c(\ 



F,va (rl,cc'f/ 



rvczfucto) 



/mqi/C'oaoq 






POR C'OAZ7) 



/MGX/(JOA Ol) 



OP (tO A /O) 



UCCI =/nCONO//ClZC!5) 



HCC2 z/»CO//D2/Q2 C3S) 



//?/?/ ' Ci2c*t5) 



SIO PHASE SEQUENCE (SbitMIOP) 



PHI 02 (tcZZ) : Determine and initiate next operation. 
PL£P2(ZCll) Z ME (17 A I?) z JOp address recognition. 



T0D2 : fait (iien) 

{8P26J CPU function 



T2D2 : F3 (2.6CZ7) z /SIO/ 
■8D/7J 



\thd-L : PH2u2(5CZ5) 
\CBD07) 



hi<?/(i«ci2) 



PJ£2_D2(5CiS) : Access Locat.o^ 20. 
PLED2(2.Cll) - FIN ( ' 11821) - End of previous operation. 



Tod : SX?o(i6eji) 

(8016) set Sreg.to location 20 



TIOZ : ISO (26CZO) 
(8DSO) LS I Cl7CZ%) 
LS2C30C20) 

ec i (H826) 

CCZ(2V6Z6) 
MS (ZA2.Z)-MQ 



73 DZ : IX MB (5 A ZO) 
(8DZ8) MO—RI7 to IMBO-IMB7 

IMBO-lMB7to I rev. 

PtflOO)(7BOi) 



PH 10 PI (7BQi): [M8] Set up and. store irst return status word. 
[tJM6] Set up Znd return status word. 
PLEDI(2CI5) - MORI parity &K jets MPRl 



TOD/ ■ ; 0X1 ( 5A23) 
(6DO6) AXM(/7£4SJ 
M0-*M7 to Area. 
M 8 sets CMD ( Z1820) 
M 9 sets TP£ (5~CZO) 
WX1 (tlAZS) 
set WO-*WJ (or wit e. 



TZDI ! FS(WC3S) . 

(too*) EcmdJ : cxba (us is) 

CA re 5. to C rec» . 
[ncmdJ: CXM (17829) 

PI 16 -~M3I to Crej. 



TIP/: MXA.DD(27*ZS) 
(6DI7) Creg. -t to MO -MIS 
EcmdJ: MS(zAZZ) 

PHH0J(76O<rJ 
IHCMDl : A/LSI (Z 7C 2o) 
PHI2Dl(783 r 7) 



AVo(ID08) resets PS 



CMO 



IFS ICi+css) 



/PA Q/tj2A23) 



DA lines 



I 



'4 2/(S2*IS). 



'DA3/n2AIZ)\ 
./DA V /(ijaoj'r. 



/PA5A3**°*! 1 



7oM2t 

/'DA 7/Q 



7/{JZAol)\ 



AVO C/ooe) 



NCMD 



Phi 1 1 D I (70O9): Corit. to process accessed wrd and setup Znd status H/ord. 
PL£D 1(2.015) ; PHI I PI 



T2DI : CXM (I7B26) 
%V>o<l) Mit> -M3I t<? Creq. 



| TIP/ : A/LSI (27CZO) 
\(6D\7) PHI20IC7631) 



£ 



PHIZ 01 (7839) : Set up 2nd return status word. 



PlEDl(2Cl5)r(n/rs -t FSL)( NMS+ MDRl) 
(1181? ) (11636/ (2A2.0J 



TODI :SJI (61323) 
(CDoe) VFJA/(ll6Z5) 
K/Xl(l'A3S) 
Set WO-+W3 for write 
HM/5(23B22.y 



TIDI : MXFR(lSAV6) 
(6D05J FR l.nes toMO—M7 , 

LrSJ t DOR resets CC I (2J826) 
I OR resets CCZ (21626) 
SXZO (I6B3D 
setS 2 6 (2/8^2) 
MXBCdSAOZ) 
BCrea.to MI6-*- M3/ 
F 3 sits OUTC30C27) 

OUT rerrtem hers SIO 



TZDI : NFS(/'82l) 
(6D01J [/ifCCl-MCC2]:BAXAD0(i6C34/ 
Crey. to CA rey 

TZDI :HFfl/T (11826) 
(6P07) LSI (Z7C22) r 

CNTPEl: PR(I2C*4S) 

T4DI ; NF3 (26CZ«) 
(6QI7) PHID1(4C22) % 
PHI3DI ( 7B07) 



Allow next operation to start. 



/mqk/ C/OAOIJ 



rsi. c»3j*) 



POfityZAJB) 



lofiCi*ej<'J 



FP0( 1*3X1.) 



FM lutes 



Ftfl CtHBi-O) 



r#zOve/8) 



FXSCVfiisJ 



p-/?1(/4808, 






FX5(WBlO. 



FX7(i*6Q(3 



PH13DI (7B07) : [TPE] Set up a»d store Znd stcttuj word 
PLEDl(ZCIS)- PHIJDI 



TOPI : C%BCL(i9QN) 
fcP06) fS8-*FS>HtoCB-Clt 
AH-~A7 to HI -*H7 
HO-*H3 remains Low 



TZDI :MXlD0(27fl2S) 
(6DOl) CrtQ.tot40-Ml5 

LTPE.OUTJ: MS(2A2Z) 

Encci.hcc7-.outj: OFxh(i6civ) 

ISO-IS3 is cleared 
Dev.Aetdr.toISI-157 



THDI :HL$1 {ZOC22) 
(6DI7J CW (i78/o) clear- C"eg. 
r HX009C34)dearHreti. 

PHMDI(78*Z) 



AR (lOAOB) 



/PR J Filets') 



I 



P HMD 1 (7812): [nCCI.UCCZ.OUT] for success^U SIO^ c'e«r status. 
pled 1 (zc 15) - phiydi 



TiD/ : Cncci.nccz.outJ : Bcxadp Oecst) 

(6DOSJ clear FSreq. 

OFXH(IBCH) 
clear (9 f tea. 



TZDI'. FIN (11823) 
UOO<4) 



ARz. PR(lZC*4f) 



o 



k. 



ft! 

Ui 

\ 



Ui 



Location 20 before JOP storage 






-~7 


fl 
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I6-+- 






— v l 


Device Address 





r> 






















Command Double wore/ 


Address 




1 


1 



8 trud z 1 words of statu i 
7 (rue - I word of Slat uS 

Location 20 after frst. Status word is ster-eol . 

I •• ► /5 I 16 -^ 



Previous Command Double wore/ Adc/ress j Command" Dou ble wo-r-c/ Adc/ress 



JL 



Location 21 after 2nd. Status yvard is stored. 

! - » 7 i 6 1 q 1 to ' " 1 12 1 1 3 1 w 1 15 1 1 (> * 



IP Device Status 



U 



TDE 



DMEMAECM 



CTE 



HLT 







I Remain/tig Previous Byte Count. 



-*-3\ I 



CME z 10 P memory error 
CTE z IOP control error 
DME Z Memory data error 
HLT z IOP halt 
IL r Incorrect length 
IP r Interrupt pending 
MAE - Memory address error 
TPE z Transmission data error 



£ 



D rf*\/iSi0*t 



Note ; Every Pd^Dz/Z (phasettrm) is rose f at T3time of its detayltrre. 

£rery PH*PD//Z (phase term) is Setaf T J time of its delay £/»&■ 

and reset at To time of its de/ay £,ne. 
Lectstrty PHZPDZctnc/ PH7Pi>Jor PH/¥Pp/ hi'gfi emetic the 

nex t Oper-c* t> Cr? . 



CPU 



iUL 






XNSTOlcro) 

IOPAO02.CO8) 
TfiP A I UZC IS J 



IfipA.- , 

] £PA2(/ZC/P) 



F.K'CO Q2.CCC-) 



FMCZOzCIO) 



/MQX/ OOAO/J 



P0K (/OAZ7) 



Mqx/OoaoO 



DZ(/OAlO 



IwQtl ( icbat) 



AR Oca eg j 



lPRldzc45) 



1 



T10.TDV 1 HI Q. PHASE SEQUENCE . (8bUMI0P) 



PH IDZ (1CZZ) I Determine and initiate next operation. 
PLEDZCZC/Oz ME(i7Al9) - TOP address recognition. 



70DX : FNT(llB27) 
(8DZ6J CPU function 



\ TZDZl F¥ (27CZ7) -/tig/ 
\(8QI7J F5 (ZHC27) -7TDV/ 
I FZ (-5CZ7) -/Hie/ 



I THDZ : PPZD2. (5 CIS/ 
(9 007) 






no /UJO/ C'«c'5J 



PH 2D 2 (5 CIS)'- Access location 2 O , 
PLEDZ (2Cil)z FIN(l/BZs" z Fr,d of previous operation. 



TOOZ: SX10O6B34) 

(8DZ6) S*t SrPo. to location 20 



TlDZ : ISO CZ6CZ0) 
{8030) LSI (Z7CZZ) 
LSZ(ZDCZO) 
CC 1 (Z3E26) 
CC1 (ZHSie) 
MS C2A2Z) - MQ 



T3D1 :IXM8 (5AZO) 
(evZQ) MO-*M7toIMeO-lM67 
IP! BO --JM87 to Irea. 
PHIODI (7B0I) 



PHIODI ' (JBQi) : [M8] Set up urnoi Store }rst. return S tatus vsorct . 
[NM8] Set up Znd return s tut us word. 



PlED/(2Cl5yZ MDRI 

TOD) ; CXl(SAZz) 
(6O06) AXM(/78«5J 

M0-+M7 to Area. 
M8 sets CMD(^Bza) 
M<? sets rp£C5CZo) 
IA/XJC//A35J 
set WO — W3 for H/r/te. 



parity OK sets MORI 

tzdi : fs(i«css) 

(.€0oH) [cmd] : C KB A O 78/5) 

CArvo, t c C rea. 
[ncmdJ: C X BCt (I ?3/yf 

FS8-+FSW to C8-C11 



T4DI : MX ADD CZ7AZ.5) 
(Cpn) Creq.-I to MC--MI5 
[CmDJ: MSC2AZZ? 

PP/fDt(7snf) 

lncmd] : NLS 1 Cz 7tZo) 

PH/2D/C7S39J 



A\/& resets PS 



PHU PI (7809) ; Sec «/j 2-^d s tutus ward. 
PLEQI(ZCIS) = PHIIDl 



tzoi : cxbclCivbivJ 
teDofj Fse-*Fsm to ee-rcit 



T4DI : NLS I (17CZO) 
\(60I7) Pt//2.0/(7BJ? ) 



yr ^r 



PHIZ 01 (7839) '. [TPE] Setcy and store 2nd Status vsord 



PLED\(2.oS) -(NFS iFSl)(NMS+ MDRl) 
(IISZ z. ) 0*sj*Xza 20) 



TO Ol : SZ>(*823) 
(6DO6) NFINOtdZS) 
WX i(l 1 335 J 

Set W0-+W3 for ivr/Ve 



TIDI : P7XFR (/SAV6) 
(COOS) FR Lines to MO — M 7 

fFSj: DOR reset; CCI (zlBlO 
I OR resets CC2lZM&2t) 
SXZOtiCBS-iJ 
set SZCi ziqiZ) 
MX&cOSAoZ) 
BC-reej.ta Ml(, ~-MJJ 
MXM>0(Z7AZ?) 
Ct-eqic MO-~M/5 

Ctp£] :Ms(zazz) 



TZDI : NFS (ll&ZZ.) 
(SOcm/J 

T3DI:NFMTCll3Zt) 
(6DO?) ULSltZTCZZ) 

[n7pe]:PRC/ZC45> 

TIDI : PHID1 fvczz) 
(6£>/7j PHI3DIC7607) 



AR -PR(/ZC«5 ) 



Allow next o/jerqfion to start- 



Pri 13 PI (7 6 Q7 '. Used primer, ly for SlO ctnd AlO. 

PlEDlCzc/Sj z PnaDI 
TfDI : PP/'rPl(7B*/z) 



/ FS/'O'rCjS) 



/DA//CSZAI9/T 



DA lints 



/DA3/Cj2.Al2> m . 
//>Ay/<J2A03) T\ 






uA7/(32AC^l 



AVQ (/POP) 



FSLO*tS3£) 



D0P(3ZA38 



top gyBzyj 



FR U.irs 



FPO( utB2Z) 
FRi (WBlQ) 



FR5Ci*B l3j 
FM\i4 BO$J 
£*1 CPfBioT , 

r-R7{j+5ce) m 






Q 



PHII 0/ (78«Z): Termination . 



Pi Eoi(zc is) - PP/* PI 
TZDI : F1H (H&Z3) 



Location 20 before IOP storage. 



1 «• »- 7 


8 


9 


(0< . . 


* T/ I 


Device Address \ 





O 






I 


I 





'true z-Zvyor-ds of Status 
°truCZ I WOrdL of Status 



LocoLtion 20 after frsf. Status worc( is Stored. 



\ «*- 




— . 


— +■ 15 "6 ^ 


*3I 1 




Cornnianot 


Double \*scrd Aotctress 


\o + 


» O 


1 u * 





Location 21 after- 2nd Status word /s Storect- 

I O 7 I 8 I 9 I \Q\ II \ \1 I 13 I II I IS I >6 — 



IP 1 Device Status ' o \rt- roe Ma me cm£\ctz\hlt o \ 



3/' 



tt 



em ai m ng oy 



Syte d 



,t 



CME-Z I GP memory error 

CT&- IOP control error 

DME z Mernory ct octet emor 

HLT z IOP hair 

1L Z J* correct length 

IP ~ In tem*je>t~ penal/rig 

MAE - Memory a do/ res S error 

TQE - Transnu'ss ion alata error'. 



1 
1 



O Revision 



//cte : E very PH tt Dl/z (Phase term) is reset- at TJ time ot its <de/ey line . 

Every PH*PD//2 ( Phase term) i's Ser at Tl time of its de{o,y /"*>, 
' on d is reset ctr TO time 0/ its de /ay t> 1 V. 

L eej *"ny PH2P02. crnci P+/7P0S or Ptf/<rP&7 h'fb un till tne riext 

o~/3erct,t~iori . 



X 



CPU 



/pi< /(>.-,«, 



CNSTdzczo) 



rOPAO fiicog) 



•PA} Q2C 13) 



■'1 * (IZCI8) 



FNCC (i?cc^ ) 



rue 1 (/■ -• '-'*v 



FA/Cit'Ci cl 



UCCIz/cOHD/KllCZl) 



HCC1-/C OND2/0 1 C 33) 



/MQx/Qoao/) 



CC2 (21BZ6 



AfU/OAOe) 



/PR/C/2CVS) 



MO PHASE SEQUENCE (8t>it MIOP) 



P 'H '■' DZ ( VC 12.) ': Defer »i,ne and im tict te nex.f o/>era.t"/on . 
I Rirjazi) z ME C/7A/9) - My i»terruyt reyue-sr (J#J is true. 

PR(iZC'is) "=■ LAST OWE- 03C4J) . A/A'/E (i7Ats) - A/e> interrupt request CTK)/»-ese«t 
PlBDZCZCIi) - ME(nM<\~) 



TCDZ\ th/r(iiB27) 
(8D26) CPU /»„,( riott 



I tzdZ: FO(23Cil) z/AJoJ 
I (8DI7) 



I THVX : PH1DZ,(SCZS) 
\(9D07) 



rHZ D2. (5C Z5) '. Continue mi ti'at tiofi o-f next Opera r~ian , 
PLED2.(ZCU) - PIK/(lt6lZ)=end a/ previous operation. 



TOD2.: ESC+cis) 
(6D16) 



T/pz : l so (z&cio) 
C8D30) ls 1 (17 q 21) 

LS2CJOCZO) 

CC I (238 26) 
C C2-(M&26) 



I TZDZ ' PHl2.PI (78 39) 
\(8P2B) 



AV& resets ES 



Pit 'II 1(7639): Set lip respetice use rot 



TODI 
(6DO6) 



PL EPI (2. CIS ) - A/ PS + PS L 
0/322.) (M836) 



■ /1/E/A/0/82S) 
>*/XX0/A3S) „ 
set *VO — WJ for w*i Ve 



Tip l : AXFR(i66«6) 
(6 DOS) P. C. Address to Area 
2XDA(llM3) 

D.C. Status to Iren , 

CfsJ: DOH resets CC^/dzBlt) 
I OR. r-esetj CCZ(lH8Zb) 
SXZO(l6B3«) 
Set Sreg. tc location Z.O 
PO Sets OPD(Z9C27) 
ORD re Members Ala 

T1D) : MFS (IIBZZ.) 



TJDI :HFNT(U6Z6 

{(DoVMXA (1SAISJ 

Aret.toMZI -*MJf 
</Md-*C/A/Z to MZI-~M23 
MBOXKBAZ**) 
Irey.to*tO-*Al7 

TV0/ : A/EO C23C16) 
(6017) pH/OZ(MCZl\ 
PHl3Pt(7Qo7)) 



kHovJrieft Ofitrcxti on I r> sfart. 



PH/3 Df (7eo7)'. Set up ctud £~tore re-s/?c»*ce Kn?rct '. 
PLEPI(2cis) zPH/3D/ 



TODI : AV-*A7 to HV -*-H7 
(6PO6) tfO-~H J remain tons , 
fiAO+(A O.At-A 7=IStf-*IS7)- 

CMOlS(8AlZ ) 
LCM0lSJ:MXIS(l7A>s) 

FS8'PS7toH8-M9 
TSO-~JSl toM/O -*MI2 
, IS1 sets CCZ\(m826) 
foRD]:MS(ZAil) 



TZDl : Icrioifj; OFXHC9C/9) 
(6001) Device Addr. to IS* -~JS 7 

ISO-+IS3 are c/eareaf 

Tt/Dl: PH'HDI (7B4Z.) 
(6/J/7) y 



AH - PR diets). 



/Alo/Ci'fCZSj 



/FS/QvCsS) 



avo (ipoe) 



FSL (1^076) 



POP tJZAHQ)' 



ICRCM331) 



FR lines. 



DA Lits 



PP 0(1*821") 



rm ( miiio) 



FPZ ( innl%i 



FK3 (W8I7) 

F£1 (lirBCP) 



fi5 ( i^S'Q 



f/z<> (/"jovT 



FX7 (HdQ6) 



DAO(32A22) 



DA I ( 72 Ma) 



DA2(.17Alfi) 



DA* (32AI*\ 

£A±i72A££L 

DA.K(y2AlC~ 
t DA6 (32A0H) t 
DA7(32*06r 












^ 



PHJV DJdBHiy. Tcrm/n action 



PLEDl(ZOlS) z PHIVD/ 

T2DI : ElA/(//sz3) 
(6 O01) 



Location 20 after response is stored 

o •* *• 7 I 8 I 9 1 10 ' / / ' i2 ' /J-* 



»2.0' 2/-* — >• 33 I 2*1 25t— »37l 28- 



IQPtr \M \ D.C. r 



J^ 



DO Device States 



IL TDEZCICZIUEI O* 



-~0 



Z. O. APDRBSS 



CEJ - Channel en a" interr-npf 

DO z DoctoL overrun 

ZL - Incorrect Length 

IDE Z Tra>iS mission ctottoc error, 

DEI z Unusual end interrupt" 

ZCJ - Zero byFe count interrupt. 



D. - M=o/De*ice Cont.*j M-t/t/rtit** 

D.C.Z. Pfultiun/t device cont. ** 

M. r l/WuttiumEdei/tce jO/sin*j/e unit atei/tce. 






D Revision 



Mote : Every PH"Dl/z (phase term) is reset at T~3 time of its ate/ay //<»«. 

Every PR ^P^z/z (phase term) is set ctt 77 tt>*e o/./ts cte/ a/ > t,ne, 
af at met ctf TO l ,n>e of /ts ctetay tine . 
Leair/ny PHZPDZ and PH7PD' or PH/^PPt Crete untt/t the next 



opercr tion. 



I_l 



ORDER OUT PHASE SEQENCE (8 kit MIOP) 
( DOR . TOR ) 



Phi/DZ (IczZ) '. DetCrnnnC neyf c/^crer. t'on and start ser Stee connec hen. 



e / 



PLEOZ(ZCil) rSC(32AfO) 
TZOZ 1 r/ (ZHCZ7) r/ASc/ 

(eon) 



\r$P07j PH2D2.C5 C 25J 



Ave resets PS cx*d Ft 



Prl2D2(5Czs)'. Complete service connect, iot . 



PIEDZ(2C>I r PJA/Cri. hSL + hi P I .hlFSL) 

0/B -lJW>CZ7)CrV636J fl1C2f>J 



T/Dl : AX PR C/6#46) 
tffOJoJ Device Qc/ dress t<> A"~<J. 

A/TXAI(Z6CZ5) 



T2D2 :NfS(uS2l) 

\ (8 01 7 J. K15 (zz e z o) 



WtDZ: CP'J: PHID! C7BOZ) 
\t8007J Lvr/J: PHiDZCfczz.) 



AVO = AtFJ 



PH I D I (70O2): Determine type o/ service call cmd commence 
Service eye le . 

PLEDI CZCis) - RS (19027) 



T/DJ : DOR sets CRD (29c 27) 
(CDOS) I0R sets OUT (JCQZl) 
oRDourtiossij 
NrKzvcK.) 

EDI sets ED(JZA33) 



T2Di: UFjtt (i/bzs) 

(kDot) PRlDZ(^CZZ) 
TORO CMC JO) 
H£S 1 1 IB ZZ) 
ISO (Z6CZO ) 



\T4D/ : PHVDt (7BI1) 
\(6DI7) 



AUovs nex.C operation to's-fart- 



/MGX/PQAQQ 



"J!_£ 



Pri ' y ' Dl (7Bll) : Access frsP. word o-f command pair-*. 



PLEDI (Zeis) - rtMSCZAloJ 
TOD/ ; CX8A(/78'f) 

(6D06~) C A ren, to CrCq . 

SX8A(MCZSJ 
CA rea. to S rey. 
WX(f 

Clear- WO ~~W3 -for read . 
HSUBtZS'B'lS) 



Tl Dl • JrsK tnnr thrruak PUHPI 
(6 PCS J UTS / 5 s ( Ts. MSCZA Z z) 

TS/*, ' - Cham inn modifier 
Z»d ,ti»>c 6l»r0upK RRVD/ 

C MO sets MS(zAZZ) 

T2DI '. 8AXAOD dccjC) 
(6DOf) Creg+l to CA rej. 



T3D1 : TXM8 (SCto) 
(iD07) MO-M7 to IMB0-~IM87 
IMLIO -*IMB7 to Zreg. 
CMD(Z<iQto) 

TVDl :kJLSl(Z7CZo) 
(6Dn) NLSZ(ZOCZZ) 

[EH+MSJ: At it/ 5 f2S5Ti-) 
P//SD1(78MJ 

fr/EH.NMSj.-M'/Di (7B>Z) 



POK (/OAZ7) 






/MQXlCtoAOi) 



Chairjuio mcc/i *■ /«*/' 



PH5DI (7BH) '. Process JrsC word and access 2nd H/ond <?-? 
Command pair . 



PIED/CZCIS) z NMS f-PJDPJ (POK sets MDRlJ 
(ZA20 J 



todi : C°RD) '; &xl(5Aii) 

(6 DO 6 J Order toOreo. 

if order r 08./-TRA ( ISAoi) 
S3I (6P23) 
frxfiJ: CXM(/782P) 

MI6-~MJI to Crc-v. 
fr/TRA): NLSO (/- f,C72) 
CXMRJ (/&HSS) 
MI3--M18>a Crca. 
Hi/KM (i/C7v) 
M2</'*MJItf>HO—i/Z 
CTKA.TRAi]:EH(6A2l) 



TIDI : [*/FH.A/TK/\]: MS(2AZZJ 
UOC5) 

TZDI : (r/?Aj: 8 Ax A DO (/tcsti 

((.VotJ Common d Ad dr. to TA r*>. 

CNTMA]: BAXA00(i(-C3^J 

Byte <xddr. to BArea. 
[ORD(HTRA+£H)]:fiSA0'/COs) 



THPI: TRAl (Z8C2S) 

(60 17) Cnch.traJ: K 15(2*820) 

PH*rD/(78tz) 
CEH+ S/TRAl '■ PH6DI ( 732/) 



POK QOAZ7J 



Trc*nS for in channel 



Pri 6 Dl (7BZI) .* Process 2nd- word e>/ command pair. 



PLED/(ZCI5) = A/MS +MJ>A/ 
(ZA2o) 

TZDI : 8CX ADD 08c 3*) 
t6DOV) Bytecouxt £e>8Crey. 



TOPI : CXM (17828) 
(6DOi) MIC -*M3I to C rea 
M7 set j H3(Z(>CZZS) 
Read re xrene sets Ht (%7cil) 
Mt setsHS(28CZo) 
MO setsH&CZlCZo) 



GFXH(l8C/V) 
H ' reg. to CPrey. 



T*iD): LSI (Z/CZ2J 

(6DI7) LSZ(JOCZO) 

PH7D/(78 t '6j 



SL 



PH7DI (7BV&): Termination 



PLEDJ(ZCIS) - /?5 (IHB27) 
TiOl : CXBCL(l96i*J 

«oos) Fs8r*r~s/rtoC9-~av 

?S(l28Zc) 
CrIAE): CII(273Zl) 
£MP£j-:Ci2Cz6Szv) 
CEH.HMAE.WP£)rC/J (268ZI) 



TIDI : t£HJ:C/V (26 82Z) 

ConC. 03 (3/AWJ 

OH (3/AZl) 
CX8CO (If 035) 
FS0-+FS7toC0—C7 
LMEHJ: CXM8CK188 OS) 
MO -~M7to C0 — C7 



Tsdi: BcxaddCibcjvJ 

(6D07J Creq. to F^S rf>q. 
RS\Ci*tco3f 

Ti/DI :PJAf(//B2Sj 
(CD 17) 



SC (3ZA<*Q) 



/ASCl(l1C35) 



/RSI ' ( IV C 35 J 



A vo (looe) 



RSL 0*836) 



FRO(l*S2i2 



F/i / ClfM ZO) 
FKZ(/'*HtS) 



FR l"<es 



FA' J (/*/</.?/ 



FA ,j /(/V/JOiq) 



rk'Cdvuov) 



FK7(I4SC>6) 



PS t IV B 27 J 



DORCJZA78) 



IORtnai-tJ 



EOT C51A-5H) 



/ASES/ 



/ED/(slkZ3) 



/PAo/tTJAZS). 



DA l,»es 



/Q*Z/(72.Alf) 
DA3/(3ZA/l)Z. 



;fc>xv. 



/DAI I '(7i A >•> 'A 



Ml 

±4% 



/DA#p2AoiT\ 



/DASlQZAOtr. 



/DljiQZArl ) t 



/DAI/lJiAOZJ . 



/ASA/Ci4Co3> 



iPORD 



RS(>vez7j 



DA LntS 



/DA3/CJZAIZ) , 



VMWszAozS* 



/ES/(i^co?j 



//?SA/(itCQ3j 






I 



Co 

<4 



t» 



( 



Retisio* 



fi/oCe : Every PH^Dj/z (phase term) is reset at T3 time of its e/&/t*y lite . 

Every PH^PPl/z (phase term) is set atTI t.W>e <?/ its c/e/ay /,„e , _. 

ar.ce reset Ctt TO tirnf of its c/e/cty Cm * . 
LeaSinoPMZPDZ crnot Pf,7P£>/&r- Ptf/VPP/ Cr>«e until/ trie rtexf 
O/je rot tio*i , 



ORDER IN PHASE SEQUENCE. (8 bit MIOP) 

(D0R.N10R) 



± 



PHI D2-(^Ciz) '. Peter nunc next operation an of start service connec f/on . 

PLEQX(iCll) - 5C C3ZAVOJ 



T2D1: Ft UVCZ7) z /ASC; 
"-TJ 



(eon, 



I THDZ.: F5 (lHC3S) 
\(8D07) PHZP2.C5CZ5J 



AW resets FSanet Ff 



SCtllAUO) 



/ASC/Cmczj) 



/Fs/(/«C3S) 



AVO (IPOS') 



PH2 D2;5C2.5j : Complete service connection. 



PLBOZ(ZCU) - PlA/( Fl . FSL + Ntl .NFSL) 
(II B^ Z XMC27J(MB Z6J(2«CUJ 



tidi : Axrx(/g#«6j 

(8P'JO) Dfsi'ce ada/ress to Area. 



TIOZ: A/FS(ll622) TVDI: rFlJ:PHiDl(7802.) 

(SDI7) CF5(-PT£)sets E//£C6A17)\ (9P07) f#Ffj ': PPIDZ.t*CZZ) 
&F7(-TEHJsets EH(6/\ZV 



AVO-A/FJ 



FSL C/VB76) 



FR lines 



F ROC WB 22.? 



FRICWBZO) 



F/i2 



££JL 



("*BI3 I 



F{H(m&08) 



Ffi5(/«B/0) 



FK6(i*t>C«) 
FK7(/m4oTT 



PM/Di (7602) : Commence cer\/ice cycle. 
PLEDidcis)- RS (He z 7) 



T/DI ; IX DA (//A/ J) 
(6D05) Sto tui to I r eg. 

DCP sehOKO (21CZ7) 

ORDlN(lOBoi) 

NFi. (21C26) 

EDI sets F&C32A73) 



T2DHNFJM d/BzS) 

'(.PO*) PMtDZ(4C2.Z) 
T(?RD (VC3C) 
MES (iZBZZ) 
LSI <Z7CZZ) 
R5A '/VcoV 



THPI : JO sets TPE (Sczo) 
(6DI7) BHE.TPE sets £J£((.AZJ) 

EHE.IJ. NPS6C*SlL)Set3J?H6AZ3) 

LSK3CC2.0J 

PH7D/(70«*J 



ALLo*s next operation to itarC. 



PH7D} (7 64 6 J : Ter-ntinccrion 



TIP/, 
(6 DOS 



PLED I (2CIS J - RSU13Z7) 

: CXBCL (fl 6 m) 

FSO —FS1¥ to CO-* C/¥ 
If sets C6 (iieii) 
TPE sets C?(z7e;29) 
EH sets C/¥(Zt&22.) 
21 sets CIS(^ZZ) 

I3.FS3(=ICE)\ 
or m.FSS(-lUE)r sets OO 

or EH.I3.FS5C- 1 UE)) (3IA26) 



TIDI : EH sets 03 (Si Ml) 

cont. HJXOF( IICIZ) 

ISO—IS7toHO-'H7 
ISO-*JSZtoJO—JZ „ 
13. rS3(-JCE) sets HI '(2HC2Z) 
M. FSS(=IUE) X sets H2 (x sc 11) 
EH.13.FS&WE) J *"' U S CZZ ' 
ESC.I2BZO) 



T3DI •. BCXADD(i8C3*J 
(6D07) Creei. to FSreg. 
Ofkh (isc it/ 
Hrev- to IS reo. 
RSKClicos) 

THOI : FIN ("82. J) 
(6DI7) 



RS Of 627) 



POP (3ZA3P) 



NIO.fl 



EDirxzmf 



DAl,„e 



J2AL 



PAZ 



£AJL 



3 



/ED /(7ZA33 



DAU 



UTT? 



t 



PSA/ ' O^coJT 



AS C'«ez7) 



/PAQ/K2A2S) 



FS (wceij 



RSA 0¥COJT 



I 

Q 






Status in I r-ey . 

tO — TE z. Trans mission er^r-or 
If z IL - Incorrect lei$th 
1 2. - CM = Chotimng modifier 
13 - CE = Channel end 
11 - {JE - Unusual enol 



Terminal order- in (free/ . 

OO ~ I - Interr-upf 

03 -HLT-IOP er-r-or- halt. 



■J 



-4 



O flw'sio* 



NOT£ : Evcy PH*Dl/z (phase term) is re set att TJ ftme of its t/e/ay <W . 

Every PP^pPi/zC/^aseterrn) is set ait Tl trine <>■£ its e/e/*yP„e 

' , _ , _ ajoqf r-esetiCzS to r,\*, c o/ its c/e/4ty/,'*?e. 

LeaiySlr " 

Ope rot i 



Lee*v"'n* PPZPPZ and PH7PDIor Pp'3 ppl frae unt/K the next 
• rion. 



u ir 



DATA OUT PHASE SEQUENCE (8 bit MTOPJ 
(NDOR.IOR) 



P H I DZ (VC22): Determine next operation and start sert/tee Connection. 
PLEDZflClQ^ SC (32**0) 



T2D2 :ff C2.1CZ7) ~/ASC/ 

(eon) 



I TVD2: FS(I1C35) 
WOO!) PH2D2CSC25) 



A VO resets PS ano/ Ft 



I 



SC(72A«<>) 



/ASC/fMClV 



/rs-/cwc?s) 



Aye c/coej 



PH2D2 (5CZS) '. Complete service connect/on. 



Pitpz (2cu) z rihJ C ri . tSL * Kir i . nfsl) 

Ol»2S)(2'U. ■li)(H636)(lHC26) 



no 2 : AxrnCuuHt-) 

(BPJO) Device address to A ren. 
MCMDdVtlZZ) •* 

A/FXAIC28CZS) 
NLSo(Z<,C2Z) 
dLSK2.7C20) 
ULSICZOCZL) 
FP(l2ti2 3) 



T2D2: NTS C/1022) 
(6P/7) HISU3&20) 

SUQ/ZSb'Zl) 



T3D2: HJXOF (/*c ll) 

(&0l8) Ofreq.to H ret) 

&FO-*-eF2toJO-+J2. 
OF7sets EH (6 A 23) 

T1P2, : CriJ : Pp/P/ < 7 box j 
(80O7J tA/nj; pu/02C*c7.z) 



A VO - N 'Ft 



/MQX/QOAQl) 



I 



FSL Cl<W36) 



FRl.rtes 



£>i£lM£2LL 



FR; (W8ZOJ 



f/?% r&e/e. 



FfiJ f/HBtl. .-- 



f *5 (J ¥e'Q J . 

r*6 (/V&QY) 



/p7 Qh8cZT 



Fi 



PH I D I (7B02) : Determine type of service call and commence 

s er-k/i'cc. cycle . 
PLED/(2CiS)z. RS (/IB 27) 



TODI : SXBAC29CZ5) 
t60O6) 8 A rev. to SlS-*S30 
WXO 
dear \//0 —■ H/J for read. 

TIDI : I OR sets CUT(30C27) 
(6DOS) EDI sets EP (6Azo) 
hJFl(2ifC26) 
JO sets 531 Csbzz) 



T2DI ; MPIA/OlBZS) 
{soot) PHIDZCvczz) 
MS(zazz) 

T3DI : IXMSCSAZoJ 

(6Dor) IMSO -*1M87 toJreg. 

T1DI : PH1DI(762G) 
(6DI7) 



A/Hl.klHZ - fXMBO (HAIS) 
PHI. HZ = JXM8I ClJA46) 
HI.NHZ -JxmBZCHAoz) 
HI. HI -IXMB3(ISAi3) 
Setcc ted Mrej. t>ytc to IM80 -*JMQ7 



AlLov* netC v/jerctticti tc Start. 



POX C/OA17) 



RS(i«t3Z7) 



A/DOP 



TOP f/VtfjW 



PPICJ2A1H) 



PHIDI (7H20 : Data output phase ■ 

PLEDI (2CI5) z *- FP(i2fs23).PIDJ?l ~-Pst hme through PHlDl . 

+NPf>(izBlS) . RS (W827J •*■ next hn*es through PPZDJ . 

THDI 

((.pn) 



TODi: & XI (5 All) 
C6DCH,) U/oret boimd/y Ol.Jl) - CMO ZO 
CMOJO sets £D (6A20) 
(8A0/J sets ES (IIBZO) 

Sets TRAI (2&C2ZJ 
CXBCLC'lliH)^ 
CXBCU09&35) 
BCreg.to Crej, 



TIDI : EDI sets EDC6Azo) 
(6 DOS) HXJP}(2ICIZ) 

3LJB or byte adUr.+UoH04i3 
PO.TRAt = C3A(tSCI3) 
CBA: Update byte address 



TZOI : 8CXADD Oec3«) 
((.oat) Crej. -/ to PC req. 

It bytTe. coa>it=0 setZBC 
QFXH08CW) (VC23) 

IEH+Z&CJ: ED(GA20) 

A/ESOZ622), 
ToiiO(^cjo) 
lED.«EH.t/2BcJ: ES(liezo) s 
CTfiAI*MED+FP]: RSk (HCo3J 



T3DI: hi FP (12625) 
(6 DOT) IXMS(5A2o) 

IMPO —IM67 to Lreo. 
28C sets LSCdtCzo") 



-.JXHCziCHc) 
PO"H3toJO-*J3 
PSA (HCOJJ , 
ED sets LSI (27C2Z) 
TCHD sets LSZ(3PCZo) 
AlEff sets PM2 PI (762 6) „ 
C6 A . A/ZPC sets PH3DI(78Z7) 
ZBC.P6 sets PPVDlOBIZ) 
(Z 8C+ EDjNCQA .HH6sets PH7DI 
(7e<Ji) 



23c +ED 



CBA 



MED 



RS(M3Z7) 

~~ 1 

_ EJ)l(J2A3<V_ | 

/DAO/Q2A»3)J 



DA lin^S 



/DAZ/(UAIS7. 



/OAf/(?2ilZ) k 



/PA 4/ (12 API 



/0A5/C?JJtC*Z 



/&A7/( r SrAoTL 

4>swu:a?s£. 



/£Ojj7ZA3s7 

/ES/Y/¥co9) ' 

/psA/rivcoj) 



H6.Z5C - DATA CHAlt/INCr 



PH3DI C7827) : Update byte address . 



PL EDItZ c is) = PP3DI 

TODI ; A/SUB C 133 15) 
(6006) CXBA (I7B IS) 

BA re j . to C rej. 



TIDI: No error sets FP(I2B2S) Tl P) ': PFP sets PH7DI (? Bl^) 
((>Do5) , \(6D/7) 

T2DI '. 8AXADD(I6C36) 
(6DCi) Creg.+I toBAref. 

FP sets F1MC//8ZI) 



ERROR 



PHVDI (7BW) 
PH5DK 76I2 ) 
PH6D/(76ll ) 



Same as in Order Out 

excep t ORD is low. 



ir u <r 



PH7DI(7B*4C) : Termination. 



PLEDI (1C IS) = PS + MRDt 
01817) 

TODI ;aVA IS CUB 21) TIDI 

(6DO6) cent. 

CMD - Data chained 

TIDI : CXBCL C/9B/1J 
((,005) FSB -FSItf to C8 -~Cl* 

CdCMD + EH]: CX PCU(I°B 35) 
FSO *FS7ro CO~C7 
LCMD.NEH]:CXMBO c idiilS) 

M0*M7to CO*C7 
(MfEl:ClO(27BV) 
[MA£]:CII (Z7B21) 
[CMD. MP£]: CI2 (2(.G19) 
CcMD.EH.HMAE.NMt J E]:Cl3(2(>82)) 
[EHJ:CH(2CB2Z) 



: TORD C*BC.BCi(=IZC)]:O0(3lAZ6) 
[2Bc.necoODc)J:Of(3/Ai7) 
Lbcz(-cc)J:OZ(3/aiz) 
Ceh]:&j(3/am) 

lHC^D.eH.0UT):0HfS>A2)) 

HJXQFC/6C/3) 

ISO -'IS/ to Urea. 

C2Bc.BciC-i2c)]:HO(^ezi) 

NTORD : HJ tOF(i<Cl3) 

ero - ore to ho -~P6 
hnJ:H7Czoc2s) 

IVMr-E.NMAE. NTPEJ: Fill U/8Z3) 

ES Cn e 2 o) 



T3DI : BC XADD (lBC3l) 
(6D07) Creq to FS re<j. 
RSAOveoyf 



TVDI:FIN(II623) 
(6UI7) 



RS( me 27) 



_! 



DA tines 



/PAQ/(jJAZS\ 



/PAC 

/DAI 



YPAZ 
/DA3 



Wwi)\ 






flrt)\ 



7 Qp ft if-)\ 



% 



VPAt/(?£j\ofL 



lEs(Ciicoq) 



IRSAJ fwcc3)_ _ 












re 
i 



to 



D Revision 



VOTE : Eyery PH*D//2- (yhare te,**) is rescrtttT3 ' bme e>f /& */e/*y Ztne . 

Every PP tf PO//2( phase ter*«) if set at T/ t,„,e o/ ,ts e/e/ay j,»e 

anat resef at T~0 fame o/ its ate/ay {/j*e. 
Lea<r/»a PH2PDZ anc/ PP7PO/ or PHJP0/ true it n t/U tAeFncxt 



Ope rat Cion . 



iMQXHlOACI) 



DR(iCAiCJ 



> 



v v 



DATA IN PHASE SEQUENCE (8 bit MlOP) 



CNDOP.AJlOR) 



PHI DZ f4C2Z) : Determine n ext opjerot tt'on crno/ s far f service Connection . 
PLBPJCZCII) = SC (32-AUc) 



TZ D2 ; FI(21CZ7) -/ASC/ 
C9D/7) 



| THDZ; FS (WC35) 

\(8007) PPzoz(srzs) 



A Va resets- fScrno/ P~X 



.<crs2A«o) 



lASCl(i¥CJJ) 



I FSl("C3S) 



A VG (/ocf , 



PP2 02 (SCZS) : Complete service connection . 



PLF,D2.(1C\0- Pj/J( Fl. FSL + NFI .NFSL) 
(I'll Z 3J(2 ^d 7)0 183 CX2 1C26) 



TIDZ: AXFP ( '168*6) 

(BUZrjj UeWl'fC (rotr/rCSC te 
Alt MO (2 ItilJ.) 
A/7PA/(28C25) 
HLSO (l»Clt) 
A/IS/ C27CZC) 
h/LSZ(3C-CZZj 
frpii'llicZ) 



\T2PZ: MFS(ilPZZ) 
ArCn. \(9A"7) kl5 (23U2o) 

i Sun(zzim) 



T3PZ:HJX0F C/6C/3J 

(6028) OFrey . to H ' rea . 

ero -Fofz to jo -*■ Jz 
or 7 sets £H(6AzV 

C8D07J E*rnJ: PH/oz&czz) 



A VO -A/FJ 



FSL(,«e3j) 



FR lines 



FRC(/«#2J) 



TTTTTUTTFT 



«<■ < ■ 



! t"/J 



/A y, (/v,v,-r7 



FK* flU HO*) 



FKV (I1BQ6) 



F! 



PP I PI (78CZ) : Determine type cf service call ancf" commenee 



Service cyc/e , 



PLEDJ (.ZCiS)- PSCVti-ZV 



TODI 

(6DP€>) 



'S30 



: SXBA (29CZE) 
SA reo. to SIS 

ex ecu iismJ 

CXBtuCl903?J 

8Crey. toCreo, 

Word bound r-y Sets ES(/2820j 

SClS ED'FAZO/ 

SetsTXAl^SC23), 

uvxo 

clear Wo-^WJ 



TID/ : I XDACHAI3) 
(6PC5) EOF scF' ED (6 A Z o) 
JO sets S3 1(6 3 21) 
MFtCllCZi.) , 
LNH»(lor*,ci,J)J:H*J Pf (2ICIZ J 
3LSB oi byte add, CSS + 1 
Cpi(r^/ersc)J:»xJMJ (ZIC33) 
3lSe ot Pyte address -} 



tzdi: Mtifi/CiieJ-s) ' 

(6D014J PHIDZ(vcZZ) 

8cxapD oecs</J> 

C rea - i to BC rea , 
ifBCe? -0 = Zffs(Z8B3H) 
&8S + EHJ: ED(CAZo) 

M£S(I262Z) 
TCis'D('IC3o) 
fr/zitS'.A/FH.tDj: ESOlBZo) 
[NEO + TfiAl]: KSA ClIC OS J 
C<F0+EH*28S).tJHjJ ': MS (2A2Z) 
HI : SK'P Command . 
OFXH(ISCW) 
fJJI.NJl--M80Xl(8filH) 
MJI. Jl -AI8IXJ (/5AI2) 
Jl .KIJ1 -MBZXl <IJ>A34) 
J I . JZ -M83XI (1SAH) 

Ireq. toSC/etcW M byte . 

MyOXIscts WO; PIBIXIi etj WJj etc. 



T3DI : A/FP03.8ZS) 
C6DC7) Z8C sets LSO(JLCczo) 

TVDI:JXH(ZICH(,) 
(6017) HO-rHj to JO "J 3 
PSA CihcoZ) 
IE\7£N setj TPE<SCZOJ 
EH£. TPE ser s EUC6A23) 
ED Sets LSI (27CZZ) 
TOKO sets LSI (30CZ0) 
NPO sets PH Z P/ (7026 7 - 
A/ZBC. CBA sets PH3DI (7 817 J 

/> HH1.UHO. r/fA/ 7 . eRA ftoc,^ 

UH* .HO. T/fA/J ' CBA 08ClSj 
ZQC.H6 sets PHVDI(7Blz) 
H6 - ^tata chaining- 
ZBC.NH6l-eP.NC8A setPH7DI 
(7&V6) 



AUoiMnexC cperati'on to start. 



2BC.NH6-FE0 



/M<ZX f O0A0l) m 



I QROOAjo^ _ 



RSCWB27J 



A/POP 



NTCP 



_ EPJ(32A}«)_ 



DA lines 



DAO(32A2l) 



DA'f.VAZC) 
PAZ (,12A/fiE 



DA3 (32AI3 > 



dau (?:acfT 



£>A6 172AO«T 



PA7 (32 ACQ 
OAP(7ZAZ7) 



/EP/Fj2_A33j_ _ 
/_ES£w£°?J _ _ 

/PSA/ovccz; 



H6- Z6C- DATA CHAINING . 



CBA r UPDATE BYTE A POP ESS. 



//ED 



PP2DI '(7616) : Data input phase . 
PL EDI (z c 15 J - PS die 2 7) 



TODI: CXI3CLU16I*) 
(6D06 EX BC U (I9is3r>) 
JJCteq.to Cr eC) . 
wordlioimdryi'ets ED (6 A 10} 
sers ES02BZo) s 
sctj Tk a;( isciy 

T/DI :JKPA(UAI3) 

((,DOS) EDI sets EP(6A20) 

C"IH1CFor^o,^at)J: HXJPl (2lC IZ) 
3 UB of hyte adcti ess -Ff 
[HVCnverseJJ'.FtXJMi (lK3J) 
3LS8 oF/>yte address -J 



TZPI.-BCKADD (I8C31) 
(6D01) Crea -j to 8C r e <t ■ 

ltl?Cre<3zOzZfif(l8o3t) 
fZB S-f-FPj: t D ( 6 A ZO. 
h'FSCn.BZZ) 
7oi+D(.HCs0) 
[N2SS. UFH.EDj: ES(lZBZo) 

Ened +TP.A /]: ASA (we o3) 
[(eo+zH+zns). HH3J: MS(2A2Z) 

H3- SKilJ COnirna/id 

OFXH (l&CltJ 
N J I. hi J I : PI BO XI (8AZ«) 
MJI. JZ zMBIXt GSAlZ) 
J I .NJl zMBZXl(lSAH) 
JI.JZ zMB3Xjii5AIH) 
MBOX.1 Sets WO 

t * 

M 83X1 sets Wy 



T3PI: Zbc sets LSo(26Clo) 
(eDD7) 
TiDi:JXH (zicqO 

(6UI 7) HO -*PZ to JO -~J2 
RSA(I1C03) , 
JEVEA/setsTPE (SCIOJ 
EPE. TPE sets EH(6AZZ) 
EPseKlSlCHClZ') , 
Top D jets LSZOOczo) 
hi EP sets PH2 D/(782 O 
NZBC. CBA sets PP3Pl(7BZ7J 
T+HH4. PHO, THAI 7 . CBA s Jsal ) 
Uni. HO. THAI J' co " li ° cfi J 
26C P 6 sets PPipl(7BlZ) 
H6 - Potta chaminq 
2SC.NH6 +ED.NC6A lets PP70/ 
(7BV6) 



NED 



2BCMH6+EP 



H6.2BC-DATA CPAt/V/*/G. 



CR A- UPDATE BYTE APDPESS 



<r v 



PP30I (78 Z7) ; Update byte ac/otress. 
PLFpl(zciS) Z.PP3DI 



TOD) : NSU8(23B2S) 
f 6Uo6) CXBA (17(315) 
BArey. toCreg. 



TID I : Po errors set FP (11823) 
(6P05) 

TZPl : 8AXr\DD(/6C3£) 
((.UoH Crt>Q.+l to BAreq. 

FPsets FlA/(UBZl) 



I TPDl : VFP sets PH7Pl(7Pq6) 
\((,pn) 



EFKOP 



RSQH627) 



E PI (32 A3 4) 



PA lines 



DAP (32 All) 



PA I U?A2<?( 



DA 2 (32 A 18, 



DAT (JJa/31 



PA * (37Aoe\ 



DA?- (32 A IP 



PAh (32ACV 



PA 7_ (3JAQ6 



DAP (32 A 27 



u 



Z.E£/(J2A33J_ 
/ES/(i1C09J 



/PSA/CWC3) 



PH^PI (70IZ > 
PH5PI (7B/¥) 
PH£DI(7B2l) 



Same as for Order 0ut 

except DOR Is le*?. 



ft 
I 

ro 



PH70I (7 Bit) : Termination 



PLEDI (2CIS) zPS + MDRl 
( I v li 2.7) 

TODI :NKI5 (236 2 Z) 
(6 006) 

CPID r Data chained 

TID I :CX6CL (I9BM) 
((.DOS) Fse --FSIH to CB-^CII 

Eaicmo+ehJ: CXBCU (19635) 

ESO *FJ7toC0"C7 
[cmd.heh]: CXM80(/&is<i!, J 

M0-M?teCO-C7 
L»lPE]:ClO (171321 ) 
LMAEJ:CII (17822) 
pCMO. MPEj:ClZ (268 1 1) 

[cmd.ehJJmae.nmpej: asdcezO 

fEHj.'CIV (2CB2Z) 



TID I : TORD 

Cont. 



L*BC8CI(nZC)]:00 (31 Alt) 
[zec.NBCOtBc)J.*0f (31 A 17) 
E8C2(=CC)]:02 (31 All) 
ffMj:03 (31 A II) 
[ncmd. EP. OUr):04 (HA Zl). 

PJXGF (I6CI3) 
FSO—IS7 toPreo. 
[26c . 8d(-izOJ:Po (23CZ2) 
Pto A D : PJ XOF (I6C 13 J 

efo-or&toHo->-P6 

[(Hj:H7 (JOC25) 
E\>MPf. MMAE. A/IPEj: FJM(II823J 
ES(IZP20) 



T3DI: eCXADD(lBC3l) 
(6007) Creq. to FSre*. 
RSfi'dtCOZ) ' 

T1DI'FJ//(/lB2Z) 
(6017) 



RSOVSZ7J 



/pAo/tJiAVS^ 



DA lines 






YPAt/.Wffc 
/VAl/,&''SlZ 



/£>A2/(32*'n£. 
/PA?/(32»I2)^ 

222525525 



/ES/EiVCOI'J 



/RSA/(,VCC3) 



2 

o 






Mi 



D Pet/is ion 



CA/ST 02C20) 
IOPAO-I-Z 
FNC0-I-2. 
PR Q2CH5) 
NCCl NCCZ 



LXreo. 
AH (IOAO&) 
W0-I-Z-3 
MQ (lOAOf) 

AR dokoe) 

PE (10 'A 13) 
PGK (lOA.27) 
OR (IOAIO) 
M reg. 
D& (i¥A38) 



MI&P Interface ' (8 bit mjop) 



CPU / MT&P 



MEMORY / MI OP 



Trite _f or Write_prtly '_ 



J~~L 



J — L 



W*\ fgpl 



IGPAO (11C OB) 
IGPAi (IZCI3) 
10PA2. CI2C18) 



FNCO (iicoe) 
FNCi (UCOV) 
FNCZ (iZCio) 



NCCl (ZS626) 
NCCZ (ZlBzt) 



wo 



Wl 



WZ 



W3 



t<) m ^ * 

r>J <S Kr, N> 

«^ -C ^ T 

> 3- > >£ 



L X register. 
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16 


17 


18 


19 


20 21 


22 


23 


2<t 25 


26 


27 28 29 30 31 



Write. _ _ 



Read. 
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srs 
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.1 Head onlyL 



MX register. 
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DEVICE CONTROLLER / MI&P 
SI f TI0 f HIO j TDV 



siopofliejDv 

DA lines 
PS (l«C35) 

psl CtHB3e) 

FR lines 
DOR (Z2AZ8) 
IOR (1483*) 



pei/ice Addrets 



1 



Status . 



AIO 



AIO (we 15) 
FS (19C35) 
PSL 01836) 
DA lines 
FR lines 
DOR (3ZA38) 
10R Of 831) 



Status 



{Device address 





FRO 


{11627.) 


SlG (HCIZ) 
TIP (IHCI9) 
HIO (IHCIS) 
TDV (WC23) 
AIO (I1C25) 


f Kr 

FR2 

FR5 
FR6 


( W6L0) 
( 118 18 ) 
{118 13 ) 
(HBoe) 
ill bio) 
( me ou ) 




FR7 


{IHBOG) 


/DAO/ (32A23) 


DAO 


(32A2Z) 


/DAI/ (32A/9) 


QA 1 


(32AZO) 


/DA2/ (31AI5) 


DAZ 


(3ZAI&) 


/DA3/ (31AIZ) 


DA 3 


(32A 13 ) 


/PAH/ (31A03) 


DAI 


(3ZA0B) 


/DAS/ (3ZA01) 


DAS 


(32A'0) 


/DA6/ (32AOI) 


DA6 


(31A01) 


/DAl/ (.3ZA01) 


DA7 


(32AOb) 


/PAP/ (32A25J 


DAP 


(32AZ7) 



SBHVICE CYCLE 
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SC (^7Aun) . J 
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SERVICE 
CONNECTION 
















A$n (i^r-Kx) | 
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FS futrlF) 
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FSI fMlATC) 
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L_ 
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FR /i«cc 


1 nr>x/irf> a 


cSdress \ 






r~ 
. PS (HB27) 

RSA(nco3) 
DOR (32A38) 
10R (14831) 
DA lines 
ED (32A33) 
ES (ilCOci) 

r 

RS (W827) 
RSA (I1C03) 
DOR (32A3B) 
IOR (1*8 31) 
DA limes 
ED (32A33) 
ES (IHC09) 

r~ 

RS (H827) 

RSACHC03) 

D0R(3ZA38 

I0R(I1%Z1) 

DA Ur>es 

ED (32A33) 

ES (I1C01) 
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u 
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ORDER OUT + 
ORDER IN 
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n 




1 l°" 


for Order In 




~\ 


















Note : Order Out /in 
always has a. 
terminal order. 


1 ORDL 


■A IN z Status 
0UT- Order 


1 1 r er 
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DATA OUT 
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Output 2 bytes 




Data 
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Ddtvi 
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DATA IN J 
















Xnd data byte 
reaches zer9 
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Data 

r 




u 


Dat 


'a, 1 1 Terrr, ir >ix/ (pmd'fr 


byte, count (ZBC) 























Mote: Terminal Orders (ED. NES) art requested on errors, 
zero byte count, order' in and Order ouC . 
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ADDO • 
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FT25 
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u 



IS 
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SDC 
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8CV 
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BCXADD ♦ 



ADD8 -^— P> 



CLOCK 
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ADDI<9 



^-D> 



ADD// J2 —^> 
ADD').2:- : U2— ^> 



ADD 
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ADD/y 
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ADD/5 - — ^> 



•PAS 



■-/ ^T 
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A/5PAV-/ * 
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NSPA5-' ^ 
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SDS 
SO* 



BC8 



BC^ 
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Bci/ 



^BCI2 
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SOS 
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-UBA7 
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pj2^ 0b;t )Ml(9P 2 7 # 



ISA* A DP oil 
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Ji — [P r 



ADDQ. 



ADDJ 



A0D)O • 



ADD// • 



ADDU * 



ADD/5 * 



SPA5-6 M. 



hJ$PA3-C>* 



NSPA5-0* 




ADDI3 *^— ^> 
ADD/y • i2L ~^> 
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LT26 SWITCH MODULE 



COC/AAAJ6 
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MYWUM 
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BASIC (32 BIT) MIOP SEQUENCE OF EVENTS 



^ ILUL-L LLL>-W1J 






yiWH l 



1. CPU stores 



CPU sends 



SIO (START INPUT/OUTPUT) 

Device Controller Address (MOO -* M07) 

Command Doubleword Address (Ml 6 -* M31) 

Number of status words to be returned (M08, M09) 



in loc. 20. 



IOP number (I0PA0:R - I0PA2:R) 

Command to be executed (FNCOrR -»FNC2:R) 

and the Control Strobe (CNST:R) 



J 



to the MIOP. 



CPU waits for proceed (PR:R) from MIOP. 
MIOP accesses loc. 20 (see 1.). 



MIOP sends 



Device Controller Address (MOO «♦ M07) 
Command (FNDSI0:D) 
Function Strobe (FS:D) 



"^ 



to Device Controller. 



Device Controller responds with FSL:R and holds Device Controller status 
on FR Lines (FRO: R ■* FR7 : R) . 

MIOP' s 1st [send the old Command Doubleword Address from CA register 
status word I to location 20. 



8, 
9, 

10, 
11. 
12. 



MIOP stores new Command Doubleword Address in CA register. 

MIOP's 2nd fstatus off FR Lines (FR0:R -» FR7:R) 
status word Operational status from FS reg. (FS08 •* 14) 
[Remaining byte count from BC reg. 



is stored in 
location 21. 



MIOP clears FS and OF reg. with successful SIO possible. NCC1.NCC2 

MIOP sends proceed to CPU. 

CPU takes status from locations 20 and/or 21 and stores it in its 
designated registers. 

NOTE : If no status is asked for, none is sent. 



i 



S 
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1 . MIOP 



Service call for Order Out from 
Device Controller that received 
the SIO. 



wyE,g» i ' j r. yy?wff | »yi' *'*t- \. *.ik [ 4., j '--!:.' * « j-?fa 



ifcMriWtW 1 -^ 



ORDER OUT 



Connects for service with Device Controller 
Receives Request Strobe (RS:D) 
jmd determines Order Out Service Call (D0R:R,I0R:R) 



ORDER OUT (CONT'D.) 

2. MIOP accesses 1st word of Command Doubleword with Command Doubleword 
Address in CA reg. (Order and Start Byte Address) or (Transfer In 
Channel and Command Doubleword Address). 



3. 



MIOP 

if not Transfer In Channel 



sends order to Device Controller 

stores Byte Address (M13 - 28) in BA reg. 

and (M29 - 31) the 3 LSB. in OF reg. 

(OFFO -> OF02) . 



if Transfer In Channel 



f: 



stores new Command Doubleword 
Address (Ml 6 - 31) in CA reg. 
land goes back to step 2. 



4. MIOP l accesses 2nd word of Command Doubleword (Flags and Byte Count) 
stores Byte Count in BC reg. 
stores Flags in FS reg. (FSOO ■* FS07) 
sets up OF reg. (0F03 - OF06) with Flags and a read reverse order. 

5. MIOP send 8 Terminal Order to Device Controller 

updates operational status and 

^disconnects service from Device Controller with End Service (ES:D) 



1. MIOP 



Service Call for Data Out from 
■Device Controller assuming the 
order sent during Order Out was 
an output order. 



h 



1 



DATA OUT 

connects for service with Device Controller 

receives Request Strobe (RS:D) and 

determines Data Out Service Call from (NDOR:R.I0R:R) 



2. MIOP with Byte Address received during Order Out access output data 

from Memory. 

3. MIOP 

1 Byte interface [sends 1 Byte at a time to Device Controller for every 
[Request Strobe (RS:R). 

4 Byte interface [sends 1 word at a time to Device Controller. 

4. MIOP terminates data transfer (ED:D) if: 
all data of accessed word has been transferred or 
Device Controller sends End Data (ED:R) to MIOP or 
Byte Count reaches zero (ZBC) 



Pave 3-30 



DATA 
OUT 



Order 
Out ' 
(2) 



t 



Order 
Out 



DATA OUT (CONT'D.) 

5. For each Byte transferred: 

1 Byte interface fthe Byte Count (BC reg.) is decremented by 1. 
the Byte Address is incremented by 1. 



rte trans 
»rface ft 



4 Byte interface [the Byte Count (BC reg.) is decremented by 4. 
the Byte Address is incremented by 4. 



6. MIOP sends Terminal Order to Device Controller and updates status if: 
(an error (EH) was encountered 
[Zero Byte Count (ZBC) not Data Chaining was reached. 



7. MIOP disconnects service f::om Device Controller (ES:D). 

NOTE : With Zero Byte Count (ZBC) and Data Chaining (OF06) , the MIOP 
goes back to the Order Out but does not send the order of the 
next Command Doubleword to the Device Controller. 



Not Zero Byte Count and no error 
Wait for next Data Out Service Call 

Zero Byte Count and Data Chaining 



go to step 2 of Order Out 



Service Call for Order In from 
JDevice Controller. After a Term- 
inal Order for Count Done or an error 
was encountered. 
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ORDER IN 



1. MIOP 



r 



connects for service with Device Controller 

receives Request Strobe (RS:R) and 

determines Order In Service Call (DOR:R.NIOR:R) . 



2. MIOP accepts order from Device Controller. 

3. MIOP updates its status (FS and IS reg.). 

4. MIOP sends Terminal Order (TORD) to Device Controller. 

5. MIOP disconnects service from Device Controller (ES:D). 



K 



NOTE : If Command Chaining (02 :D) was sent to the Device Controller 
during the Terminal Order, the Device Controller should come 
^Command back with a Service Call for Order Out . If not, another SIO 
Chaining must be issued by the CPU for any further operation. 



JKL 
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DATA IN 
1. Data In is equal to Data Out except that data is received by MIOP. 



=31 
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1. 



TIP (TEST INPUT/OUTPUT) 

TIO is the same as SIO except for steps J. and JL1_ and no Order Out 
Service Call is sent in response. 



w+^^m^mmy ftr-f T-"-* , '^lumw. ■ n i J «igSgS?5=St . .. JM' . ,J 



TDV (TEST DEVICE) 

1. TDV is the same as TIO except that the status off FR Lines is unique 
to Device. 



V 
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1. 



HIP (HALT DEVICE) 
HIO is the same as TIO except the Device must stop all operations 



V 



AIO (ACKNOWLEDGE INPUT /OUTPUT INTERRUPT) 

1. CPU sends (command to be executed (FNCO:D - FNC2:D) to MIOP. 

(Control Strobe (CNST:R) 

2. CPU waits for Proceed (PR:D). 

3. MIOP sends |AIO Command (FNDAIO:D) to Device Controller. 

(Junction Strobe (FS:D) . 

4. Device Controller responds with: 
'FSL:R 

its address on FR Lines 

status unique to Device on data lines 



MIOP takes 



Device Address off FR Lines (FRD:R ■* FR7:R) 
its own address off its switches (UNO -» UN2) 
status unique to Device off Data Lines 
interrupt status from IS register (ISOQ •*> IS02) 
operational status from FS reg. (FS08 - FS09) 
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store 
it 

into 
loc. 20 



MIOP sends Proceed to CPU. 



CPU takes the status from location 20 and stores it in its designated 
register. 
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-»J/t 



TIO.HT0 



location 2/ after Znd SfatuS vvarct /? stored. 

I O 7 1 g I Q \I0\U\12\IA\W\I5\I6' 



-+V I 



Pfi/'Cf Status 



TD V~* Sturm nn.ou« to £k</'ee 



JL 



7CE)pM\*A£\;KtY:TE\lLT\ Pema/n/ny Prey/aus Byte Count 



±sn 



-+0 



CM£ - I OP memory error. 

C T£ - TOP control erwr 

DM£ - Memery da tot *rrer 

f/LT r X9P halt 

I L s Trjcorroot length 

MAE - Memory address err*+ 

TDE - Transmission data, errer 



1 

( 

1 



Notf . tre,/ PH"P//C>2 ter n , is reset cz t T3 hme 0/ its c/e/ay ti»e . 
£rery PP0P0//&2. tern is set at Tl hme 0/ its de/ay tme and 



reset est' fO time of its eie/my time. 



O .Retftsia* 



CPU 



,CMST/g(/zcio) 

rucc-kciicot) 



PfJC fR(l 



FNC2:R(,x 



IC/CJ 



IR:D Q2CJ9) 



PAjD OZPill _ 






3_ 



MO (ZZBit MICP) 






^ 



=rt 



ME (/OC lO) = IR; D (IZ.C3S) - yr»y internet rcffuetr if true. 

PX.'D (uc*i5j - LAST&NE .NME - Mp interrupt request (r*:0) ,'s /> recent 
C/JC/SJCI7A/S) 



(S/dlzt){7P>S) - ME (lOCto) 

Pa ro; p//cOieoe>J 

(fPsV) CPvfuHchcn 



I 0111 L: FS/PAlO-'D (l1C2s) 
\(8DW 



\DLlTti-: PHO O 01 (7CCt) 
C8D29J 



PA/DAT C TO C^CZS) 



(S/PJ-IT)($PI5) - Flh'dZ&Zt) =. End of previous cpCrcc t<cn 



Olito: FStD Ovcss) 

(<?6*i7) S26:D (I2A37) 

sets Sreg to locution, Zo 



DL) Tl 
(90J1 



CCI C</CO</) 
6C1 (UCZO) 
LSZ (2U-CC6) 



\PLJ7H: PM/ZO/C/ezO 
VlS IB) 



A\P?:P resets Ps;£>. 



It 



Ft:PC/>*e3S> 



PIII2PI (7B2z) - Pr-*'s*„e s-S<*r t <s *rorct 



(S/DLIT) (ZDI5) -CS/PS 4 FPL) 
(JCsO 
OLITO; WXlf¥A3tJ 
(1347) Sets W/'f-Wj for write 
MFIN (IZBZ4J 



OUT/: AXFR(l(>BHt>) A 

C8Jf) D-C- address to Are*. 

C^fjoAjeJ- GAQCuevt) 

0X(? rem em hers AJC 
CDOrt'.D] - t/CCf (*ccz) 
_ , P.C. h<*S i^terruf>t'pe»J, 

froKiDj -NCC2C«CLZ) 

P.C. hot busy. 
IX DA (UAiZ) 
O.C.<tottui to I req. 
tJIP.'O 

\onrz : pFi:D (n& **■ z) 
(9BZI) 



OLirj: MxA Osajs) 

C9821,) p. C. aUct*csS te> P2W-~M3) 
a«d UN0-~UNZt*M2J-rMZ3 
LSI (itcwj 

MPHC fi>8oe) 

M&OKl CBAZH) 

D.C. Status to MOO-r/407 

D11T4: K/f/sfDAlC:DC7CI'0 
(°$iS) Pl/Ot/D Z(VC SO) 
PHIS U I (7&Z5) 



Altoi*s next operation t<? start. 



HGlOQCAoQ 



NCCI=HCON0/:D(iBHl)_ 
UCCZ -HC0A/£>2.'P(13I2) 



PX:Q r/3C*5) 



Af?:P (iQAoe) 



n 



AVO:R(IDC°) 



_fSj.tRClV876l. I 

_£<?AlrRf/0S7¥2 ' 



PtU3DI (7fflj) = Preset, ST «»eS Sffre status HSOreJ . 

CflDlIT) (SD/S) ~PIU3PI(7B1Z) 




V 



PLITC: c cmp/a pox (uec*) 

(9»t7) tJ true SACH-r/.o7=WIS7 
frpAOO 7 

U-CCMP/fiDDRJ -IS 2. rots CClOtCZO) 

JSC-^2 Co/4/O -r/2 

rpAifrc/eJ 
pis OacvJ 

HXA08B3S) 

AC* -7? 07 to PV -rH7, 

PO-rH3 /S- c/earect . 



QL I ri. : Cm A I J - H/6FX ti C/ecitJ 

(9BZI) Prej to JS "'$> (dears ISC *IS"LJ 



(9315) 



PPP/jQ/ (7011/1 



AP:# set's PR'.DC/lcvsJ 



PNPfDI C7B2.1) - Ter-m,„oit-ie>*t. 
[S/OLIT) (fas) - PPHDI (762*4) 



Pi it J: FMCnenJ 

(9S2SJ 



Location 20 after- r*es/>or7ee if stereof. 

I * — *> 7 I e | q | 10 1 // | 12 1 13 ■*— 



-+20\2I 



ZOP# 



>?3\2«\2S 



I. o. Actcfresr 



■ 27\28+- 



.31 I 



Status unique to c/erice IL TDE 7CJ CEt\UEl O -* 



-*► O 



CCI - Channel eno/ t+rterru/jf 
IL - Incorrect te*>gth 
TDE = Trews mt'ssj on c/ata errer* 
U£l r - UnaSucel fnc/ inter>ru/>r. 
ZCZ - Zenc byte cat/t/P S/ifvr'r*tJf>t 



D. - i'/'m.'zO then O.-ofe^/ce eaifroPer number-. 
i/'M.'z t lb en 0. - unit rtum ben. 

D. C. - multiunif c/ei/iee controller- number. 

• unit detr/ee , 
t'unit cle\/tet. 



M. - i/pO means singte unitdets/ee , 
/'/ means njultt't 



tfotei : frrry WP//02 tern is reset ott TS ttrne <*/ ' t/s cfetay p'ne. p , ' . 

— ~~~ £*ery PPA+PPZ/P* ter-m ts set at T7 time <v Its c/c/uy l'»e arte/ reseP ctt TO t/me o* its delety km. 



1 



^ Kevificr) 



MQ:DQOAoQ 



\ 
\ 



P<?R:RS/<PAZ7) 



M$:D C/OAol) 



ORDER OUT (3Z8;tmoP) 



Cs/Dlzt) (70/5J ~£C;fZ C3zAho). 



DLl TZ: FVPAsc.'lPC/fc 3j) 
(8 OX*) 



\Dl2.tv : Fs ro C'+<3S) 

\(8D2<r) PHOOPI C7C06J 



SCR (32.KVO) 



FHOAldDC'HC-SX'i 



FS:t?M*?f) 



HZ 



V -f»V-.-"7T 



WV^^M'^tf 



PH00D1 C7CC*) - fessi'ce connacr 



(SJ 'DJ.IT) <5DiS) - Fit/. (HASC-h FSL) 
(t 2676. j 0*83jJ 



Dun: A\FR (I6BM) 



I dli TZ : k/Fs: D (/te^z) 

(9j33I) KtS (UBzaJ 



\&.it</ : for/jDASc:(?J - Ptio//02(«c$o) 



IDjz 



PPo/p/tfcmj 



AVa:/Z cases FtfDASC;0 



/VPWPAfC'D 



1 



***- 



__4 ^:RjiRoe)_ _^ J 
FSL'R(tU8sG) J 

F RQ:R(/*sii) ■ 



z:R <* ^^ 



FA/DAfC'0 



Qv*>?) |V 



FJULlL 



E&SiR. 



rxnR (iiroTI 



(we jo J ^ 

V) 



-CTrry-.^. ■■»..... ij 



PHOI Dl C7C^f) - Determine type of sert/iee ret//, 

■ - 1 IIJ ., .'.J I 'T ' 



(S/OLit)(SDIS) = RS'.K (It 6 17) 
■ NFTfiJ (12.331) 



DH TO 

(1317) 

DL/Tl '. DCTR:£ rnarts OROOl^O, 

(1831J LOK'.R m&rtS tfUTCn 3 wJ 

O/iOOuT ClOB 3 "6 J , 

NF^O A$C:D(7C2i) 
L£P:A] - £P:P(J^AZ3) 



\OL/rz 



7~0KD Cz^BOtJ 

/VEF:DO'&2-S) 



\PL/r</'P#0//p2- f4€£o) 
\(<i8l5) ptJOVOJ (782SJ 



Allaus nexF cprra tihn to sfa^C- 



CflDOUT 



J£2 



RSrR SM027) 



0<?R:*C3lA3ff) 



r&R'.Rr/KBW) 



FP:R(32A1>F> 



t/FS.\Q C//S28) 



fP.'PQ2AJ3? 



TPA 



LG 



t/MS.PHOVD/ 



"ff , i")iT-|lllilMU 



PUOVDI (7BLS) = Ae<ess JrsC word c/ 



eOhlWn.ct pctir . 



(j/Pl/r) (S PIS) - A/MS OA<?2) 



DLiTq: Sxca/BA (i^Scj) 

(93 v 7) CA **« to Sr*y , % 
CKCA/8A. (I78IS) 
CA tea . to C re* . 
MS OB (il&soY. 
t*?°Jf° 6 e> C $ \cte*r* Use*. 
fi/CMDj-VrflAl (4CIV) 

MP£ sers FPCizdiff) 



CI/T7: Irtrt.me throujk. (Vf$l5.HEH)sebtJ£ 
(7t33<? 2H4f-»<e fl/yujU (cMO) sctsAIJ 
/%/&/fc/iQt»iittj >??oc/i7er bit. 
WXO(<rA°0 „ 

ctea'S v/c-*k/J For re**** . 

DLirz: Cre«.+J *c Crcq* 



du rz: G*s*HEt<J -ca/ba *c Q&c&) 

(10ZiO . C '<& to CA *c.g . 

LXM& (2W</} i€t/es j/oo-rM07 

CMD(3.+606J 



rC*. 



Dl I T*+:0/MS.//EH]=PH<?VDt (702fJ 
(<t$if) fr/S +£U7 - PHOSD/ C733<f) 
CtisJ =M'56202ZJ 

/VLSI (lfC¥2.) 
tflSZ(2*/COS) 



MS 



ESZ 



A/MS 



i'1ll hllM^I MTnft Jfc 



EESSHHSssHsaasaa 



PHQ5Dl 083*i) -Access 2nd */ o*t{ <?/, cc?»ir**et>+ci J?ct/r 
(f/PllT)(SDi5) - MPR (tA*o) set with p0K:R = Memory C y cte Cctr^/>/ered 

'RAJ C/C/8) 



9EB 



pi /rot CordJ s <?xi o t/sjvj 

(<te<* 7 J 43J-'0 Cf/A / 9 J 

tfcrc/rr -Off' TKA (iSAIS) 
fr/ZAj= C*MCt7£27j 

A//6 —At J / to Crej 
L/V7RAjz MLSofltHSoJ 
CAMR30?8l3) 
Mt3-*-M2gtoCrei. 
M2<1 -*Jl to t/O ~»2 
CreA.TKAj] - BHC2V3WJ 



PU Ti;CHr/ZA .#£/&:A/SOA0«J 

DLIT2 '. RhTRA J£H). ORpJz/?S~A:t> 
(<tB3i) &£#] z CA/3A XC (I* C 36) 



PJ.IT1; Tf> 

'&■ - 



(1BI5)~ pTXAJ: k/5Cn87o) 

U-xa.N£Hj' - p//ov/>/Cygis) 

- - ^ 



2BSSZ 



P<?K:R(iQA27) 



.^.'u, ; j,'j>, 



• ■!!■ 1 llf >1i 



TRA 



I 

o 



<70ffi(32A2.3)^ 



9,:JQC-KAI9)^ 

9Lil>(32MSZZt\ 



\67:l> (32.A02TZ 



_ RSA:PO««>*J ^1 



PH06DI (76 3o) = ProctesJ R»J we>r4. 



PL /TO. 
(181 7j 



(S/PllT) (5 PIS) - (VMS * MDR ) (VAIL) 

CXA4 C/7BZ7J 
M/£-~M3/ to Creo. 

MO 7 r-SA/pJ sets #3 (29C0SJ 



toad reverse fets W*t(2<tC/f) 
Met (--fire; sets H£ Cilczf " 
MCC(-vO sc ts //£ (z<rcj. 



(963U Ctej/oSC^Q. h 

IS/crFAP f/6 t'*J 

LH/*#2+//eooTii]=l£R:oC'nc<iS) 



pi/rM: l$/fr*c*«} % 

(9015) PNO7JD/C7B<f0) 



jfiS 



=£= 



T£*!£fwcf£)^ ^| 



" m r- m ry;\ 



PH07DI C73¥oJ r Termination. 



(s/put)(£P/s) r Rs~;R O^BZ7) 



Pl/ri: £S:p Otcof) 
(1831) £H set &3:p 02A/Z.J 



Durz. :/A/FH7 ' CXKBOteepcrr} 

C*BJi) MOO -^Me>7Co C0O -*C07 

CAFS/SCC (item J 
FSOe -^PSM /& COS -+C/V 

A/A/r sets c//fi9a»sj 
/*p£:set£ c/?,C2ras3j 

(£*t. i/MAt.A/MP£) rets C'J {ZBSZSj 
£H.s*ts f/vfzeeprj 



PLIT3: FS/gCXC (t9CJ*0 
(16W C r&g to FS rty. 

Dl /TV; /isA:0(*cos) 
dais) FlNOzes*). 



#S:& Q<A317) 



j^3:£F3zAtzX 



I? 



flf/\:P(tf">& fcJ 



I 



Note: E>/e,y PH*Di/DZ ,s ressF *.£ Tj t,to*e o/tts de/ay /i~e . 



• t >/e,y pp* Di/DZ ,s ressr *.£ 1J S,»*e *<,*& de/a y l,~e . t 

£se// Pd*PP//PZ /s set at r/ r ,i~e 0/ //*■ de/a x t,»e <r»et resist T~0 ti~*e +/ its dr/try 0»e. 






UJ 









$ Revision 



^JUVJ*-<3W33P 



^===U- 



OPDER IN fjze.tMtop) 



r +. r ...«+W T ,m,.. ... ,y T ~»rrT? 



PNOt/DZ (tcSb) : ImtKtte- 

(s/PLZT) (7ffi5) - SC'.K. (JZAlo) 

PLZTZ'.WDASerP OVC33J 
(80Z.0 



>o*t Cp*r<ttit 



\DL 1 TV : Es.-P (wcjSj 

I (gOZlJ PHOOPI (7CO*J 



PiiOODl (7coc) -Service connect. 



(6 /pl it) (sos) - rirt. (nmc + rst- ) 

O'ti}*) (llfiJS). 



< 



DLlTS;AXFZ(l(6iH>) 



DurZi MFMC H8*l) 

(it? SO 

put3: &fos sets EHEOidov) 

(941Z) 



plitm « Cma/oasc -oj -Ptioi/v? fteso) 



fC:t?J 

:rp J 



d 3 is) lfhdasc rp J - PHo/O) (7C*m) . \ 



Aye:ft. erases FNDASC'.O 



KTMPASC:D 



PA/DASC:P. 



■ FF ' f^f ) W n_ 1 



PHOfD/ C7CW) - DeCer'>i-»e type c/ service catt '. 



Cs/dutJ fj-csj -RSit (/<te?7) 



Pliro : A/eja/ fu &jvj 

(9817J 

PUTI:De#:fi rxarKS <?RP (mill) 

(1611) &R0ZM('O6oiJ 
XXPA (HAiZ? 
PAO.'JZ ~DA 7. K to Ire* 
yPMDASC' P (7C ZZj"' 
BD'.AJz EP:P (32A33J 



(1811) NEiiOCn&ZB) 
LSJ (2HC1HJ 



ft 



PL/TVl XOOtna'Xj TPE 028&O 

(9815) cmr.FHEj z Fs/rifevJJ . 

Pa tec trct**s*ni*Sot, 
error. 

u/rsoi.ioi. ene}= eh oi&f*o 

fitcorrect 
Cc*6£>i error-. 

uz(z^coe) 

RSArpCi¥Co3J 
PHOI/DZ. (UC50J 
PHO/Ol (7690) 



Alio* rtexf cper*n'on to sta^r- 



P//07D/ (7BVO) z Termination. 



1 



(s/plit) (ras) = Rs :A Chbz7) 



dl i To • fJKts 02S2Z) 

(1817) r 
DUTl.i[*FS3*l03 
(1831 ) 1+FSS.ZO* 

l+fSS,I0J.£fi 

CfSzJ 



lr 0O:D(sx*ii) 

y l h terfu.pt. 



- 01.; P C3ZAIS) . 
EenJ = O3;o (zza iz) v 

1<TP Het/£r. 



pl i rz : hx err (it 3 13) 

(1*371) TS rep to H re*. 

Crs3.ie>3j-»7(joci*) t 

_ Cha**el£*et irtfi 

l+FSS.IO* 1=J/Z 
y-FSS.roj.EHJ U«usuolE»dInt. 
curs/ 8CU O 98 39) 

C*FS/eCL(l13M> 
ES req. to- Crnc*. 
ClOiJz. €08(21633) 

inCorrecC ie-ctK 
CrP£j- COl(218ZS) 

TreiiiinuSS'0* date*, error . 
LBUjz C/if (ZB&il) 

^ Iff? **'t. ^ 
LlOi): (t5(2£BOS) 

Chctimnj modifier. 



PLIT3; IS /& PAH (item) 

(faZZJ Hre*. toISrtf. 

FS7ecxc(itcst) 
Cre^.tofftej. 

OLiTf * /is A :0 (wcesj 
(veiS) FlA/fli03*) 



SC.'r? (J2A«0j 



ptSOASCD OtCJjJ 



fs:p f/</c3$') 



Ayejfi (joog)^ J 



rKz:P (mate) 



FP4 :P (/Y*cfij ,J2 



mux (jfffisl ,. 

FP 6-P (/¥£&* J Ki 



f*~7:K ("SBC<J\^ 



PS.W (/4827J 



POri./t(3ZA30) 



//rcr/Z.-R 



FP.'fi (3ZA3*) 



DAO;e(i2A„) 



DAi:*rmA?i>} 



*(31A??> J; 
\l}kH:R(rrA oSr ^ 



'Mil 

-DAS 



ZD:D(32A?i) 



kiR'.D 0VCQ3\ 



RS:*(w327) 



eO:p(32AZS)J$ 



*Zl 



23. 



:P(KAI5J 
:P(}?A(l.) 



>>k 



M% 



RJA:P("tCQ3) A 



ES.'OQUColJ 






tfott : Every PH#P//OZ is reset cttT3 time o/its ct*/<*y tr'**e. a 

E*?ry PH*P0t/PZ is sef ett 77 tir**e Cf its o^e/ey (ine die/ rereE «t Eo t,r*e of its e/etcry tr'ne. 

ORDER 

PAC'R z Transmission error 

DAI'' A - Incorrect tertffh 

DJ\2:R z Chain/ ho tnocfifrer 

PA3.'R z Channel erict 

PAV:* r UnusuaL *?»el. 



n> 

i 

OJ 

OC 



Co 

« 

U» 



* Revision 



I 



DATA OUT cszB.tmop) 



l *:j^-kAii-rrrxr3Btz 



.. r .u.n U . T ,,, ...... ._y.ii-j|--g 



PHQ//D2 (*ic$o) - J,i. hate *ic*r operativ- 



es/ OUT) (7PJS) -SC;K CjiAto) 

D12T2. : ffJDAsCW Otc is) 
(SOU) 



\DlzT4 : F$.p 0«<3f) % 
\C8PZt) PPOOpi(7CO&) 



£2 



1Z 



SCiR (JZAfO) 



rMDAfcTDOvess) A 



rsiortfcifj 



PIIOODI (7CC6)= Service C*>%T?<;ot 



(S/DL I r) ( SD15) : PIfJ . (NMC+ FSt) 
(I13 3C) ("?B33j 



dliti: axfr Otam) 

Fpf/2B>8) 
KUSC (ZtcSc) 



plit^'.n^stp ntevz) 

den) sve (/ZBIS) 
Ki5 (iizzoj 



\Pl I T4; fA/fA/0ASc:Dj - P<t O//PI (4C5&) ; 
\(16tS) LFMPASC.PJ -PtiC/D' C7C Wj 



MSI five vi) 



AV0:R e*c*s<.'J PA/0ASC:P 



PSL:A(/VSM) 



1 






£&LL£JMB2&. 



PZl:«A.mt£L}± 



£ 



fW* (MR OS) ^ 
' (JV6/P) '^ 



MFMDASCrD 



/2Z2 



E 



FA/P/\SC :P 



M0:D(/CAct) 






=rz=2Z^ss^2L^rn22rxz3S=£Z2x^a==a3ts£i£ 



PffO/D J (7C««) - Access dntcx 
(S/DLlT) (SDI5): RS:#.(J«&Z7J 



«J. 



plitg: sxca/ba Oseo/J 

(98m) 3 A re j to Sl5 T^JO 
A/F2t7(/z33v) 

#XOF(/ e f3t3j 

PUT/ .' 1&Z:R. r»ctr*S tTUT0Z8^^J> 
(1B31) CXTAOt/rflBWj' . 

NF/SPASC:P(7CZZ.). , 
6F0O sets SJ/'P F'</Ai?J 



PI I TJ :CN£U. UH37* MS (/A Otj 
(1*13) 1*M£ (zlg'/t-J 

JV 8<? -*-fW37 fc / 'ty. 



PL I T+; PPot/pz. f«c-£o) 
(WIS) PtfPip/ C7S0TJ 

h/H/.tfttZ. t\*/l- IXMgO (/J A Z <0 
Htf/.HZ. A?*// =■ IXMB I (17 A 3 7J. 
flf.HHl .wusZ-JxMiSZ (iSAH-r) 
pt . h/Z. . Uk/Z z. ZxMBZ (UCI5J 
SelecCcd M re», tfyfe to fMgo-ritf&c? 



fc 



Alices n£*t C/sCra t'&n to ft~a*C 



P0K:RncAZ7) 



A/PP.'P 






1 



tiDOK:Z 



r 



icR:/( (west) 



__EQiRCnAJ<*2_ I 



Pf/OZ PI C7B07) - Output yA 



ek*£ . 



(S/PUt)(SOIS) ~ PP . UDP 
//PP.PJS.'P 

PL/rO : &X I f2*S3 *) 

{9847) £// / IBS sen BD:0(3ZASS) 

ex. Pi/gel. C/ie /v-J 
CxPs/BCe/ C, 9d 35) 
BcZseytc Crey. 

PI m ; Fp.'tZ la tc / re Fp:0&2AJj) 
(4039J rcp-o.tA/et/./JZ&S)! - e£;D^iicc<fJ 

/m/CFP/SOVA/PJ = FP: D {72 A Jj) 
Ff:o Otto?) 
TRAI(4C1PJ 



*"~ I'tC time th*o**.$k. 

*~ Zh oL tt'yyt C th rOu.cl\ 

PL/T2$Vj[] zUO-*flZ +1 ■+ 
(IB 30 r - Crea-/ to C'ej. 
Cwl] -h/0^/ toHO J 



HO-rHZ 



Creg —4 to Crey. 
^ . ,tc cc«Z t = OseT ZgZ(7D07) 
CtS/ ZBSj - £P:D /32 «15) 
Hes:DCiiBz6) 

TCR.DtxtBO'O 
LrJ£0:Dj- RSA:D (/^Cox) 
L.unHNW.+NCooTiz2-J£A:D(i'<e4s') 



pliF3: HFrCizei*) 

(11323J &JHC. TRAlJ-CBA OfC/3) 
CZBCjzLSO (2<tCH&) 
I* MB C2.*M6) 

UMBO -~ZMB7 to T'ty. 
nevs i elected Mbyte to I"C4, 
FS/BCKC decjtj ^ 

Crcn tc* 8C re$. 
I$/c>FXHf'«c/«J 
HrCg'to frFsej. 

Pu T^;Cep.P tZBCt FtlJz/tSA'O fifeosj 
(1BI5 CfP:oJ^ LSt (2«c«tfJ 

LT0fi\PJ -ISP FZ4C06) 
CnjBOrOJz PHOZ 0/ (78 07) 
fCBA.A/2BCj= PH03PIC780VJ 
£m.2BCJ zPHC4DI(78Z5) 
ITa/CBA.£D-0. VZBC)+PH6.Z8C7 
-PH07Dl(7BV0j 



ED 



ASS 



CBA 



r 



NFD:P 



OP:P rJ2A2{) ^ 



MOB 




_fdjdj;3za3_ 

JESjp'±HCO<n 



_ jeR:DSW£<lf£> I 



"ZBCH6 



.i..i.».i^. igr 






PU03D/ (7t3Q<tJ - Update IvtZ eectctyejs. 

(S/0LIT)Csr0/£j - PPoJP/ <70C*J 

DlJTI ! no error tnarfc PPOZS'S) 
($039) 



DL1TO; CxCA/BA Fi7B/S) 
(10V7) BA rev. to Crea. 
t/Sl/5 O2SJ4)*' 



Pl/FZ: Creg tit* Crto. 



PliT3'.<rA/8AXC 0<C3<) 
(1BW C'ti to BA re*. 

Crrj z FJ)Jf7zs36) 
CwpJ ZprtO 70/(~7a i to) 



EH 



'.l-'rf' 



arse 



•ZBC.H6 



rjnn-uyj^w. ! '- * •" • w-**yiwr~**\ut[i. lm { t Ji{tl 1' "j"! 



PH0 l fDt(76ZS) 

PH05OI (703<i) 
P7/06DJ (78 30) 



Jame ou /yi Grater Cut 

execpf <?AD /s le>*s. 



EH 



V^^^r-r^-^-rm-^t^i^t.'iSfXS'i^^ j^--» .-JT. 



iB 1 r.>Ti.«»1 



u ^t 



V 



vr l i , na , iifi^'r- i ' j r i *~ ll ^ w ' l *^ iiw "»»«w.wMiMu^MjjMaiiM 



PH070I C7B*c) = Tew* et ft ©*• 
Cs/PL / tJ(SPiS) - (A/roxp +/*S)(nC3') . ("MS -h HDA)(VAU) 



_ *s*Af t 2t42? — — 



Ol 1 to : proRat: 28c. Fsot>»arts 00: O 

(f8H7j zc*p b/tccrunl; nit. 

"Z.BC.fiJrSOPniarKi Oh D 

Ceu* tele*e. 
EH marKs 03:0 
IOP Hott 
BS:D t/¥C09j 



pi trz : ex fi/Bc u on,*} 

(9331) FSOe+'FSIf to CO^fCftf , 

Cncmd+FH] :CxFS/8cy'0*B3SJ 
FSOO -r07. F$IS ~C*to. 

C c MD.HEH]:CXMBO (21B07) , ^ 

MOO -rot to COO -~ 07 f 
CMDtntuiii d*ta. dial u'-a- 

Cmfe+fpJ-zc/o (ZIBll) 
CMAEJ - Cll (2QBOSJ 
fMPE. CMDl - Cll OS 833) . 
[Coot,*/ e„o,J = t/3 (t98lij 
LEV J - C^(Z8BI9J 
CT0XpJ=//A&F(/78*JJ 



Cteg. toFS'*$' ■ 

r i rt: Cro*pJzfiSA:D ovcosj 

\'>*IS) /"JA/(/283*J 




QJ. 



SJ. 






lS*ea loPrej. ..,<.■) 
tbcIpSoI sttrtfo's- *£> 



Vote 



; every PH*Pl/DL ter», is reset at TJ ti~, e o/ifj ctJjy H«e. __, . * A<r *.*■ . /• - 

' Erej PP*PPI/PZ tern* is seT m t Tt t,~" */ .ts J> ' V i»* *«* rcs*r *r ro ttme ot ,ts *et*y t**e. 



-3 






UJ 



* Revision 



f4Q;DpOAe))_ 







t 



VAiA IN Csieit miop) 



2=7! 



0LZTZ 
(ftOZ*) 



PHO J/D2 (<t£Sc) z Trt,t.c*U H<rxr 
CS/PLZ7 )(70 t $)z SC: X (JZA*o) 
Fa/Z>ASC; £>(!<<£ 23) 



operation 



I DL1T4; FS:P Out 35) 
\(80l<*) PHoooj frcoe) 



SC:A(32AMO) 



fS:DC/*C-!S) 



Ft/DASC.'DCwC?*) 



P//OODI C7C06) - £e,*,cc scnnecf. 



(S-/OLIT) (SO&) z flM '. (pASC + FSl) 
(l 2 lilt,) (W8J3J 



ol tr/:A xrjz c'ibvO 

(101V WKO 79ACI) 
FP CH8i9J „ 

A/LSC (z+C5o) 
NLSI (ZHCtZ) 
NLS 2.(21(0$; 



DLITZ: Vrj: DC'/B ** 

(?0jJS S~u8 (/2B2S 

KlS ( ' ize 2 a 



r 



PL l rj : &F07 nitx*Ks B M (Zvf««) 
t*Bj*S &FC5 ma'Ks £~*£ (>z.s?«) 

dlitm : f#f/i/DA$c:aJ '-■ pa/c/, sz :«<r?j 
(*s/SJ Ls"t>*sc:OJ = pper c/ < ;c w> 



_A^p:Af/Op9J_ _ 
FfL :fi CM8JI) 



~l 



AVO'.B emscs fPpASC:P 



UrNDASdD 



FftC.-R (/VS2Z ) 



F£ '■■# f'VSzoJ 



F#Z 8 ('/hB'B ) 



FK3-R M0I3 J 



FAJf-'B CW8Q8) 



FRS.-R 'MB^T 



A/PAS C:P 



\FMPA 



P//0/D/(ZC **) ~ Trip u t ph tue. 

Cs/Pl/rJ(<rp;s) - A$:R(-/<rBZ7) 



DLITO:saca/0a oseot) 

(96 V 7) BA rep to S/S -y$so 
PXe-F(/?Bl3) 

GFOO metrics S 31: P (MA II) 
erase- JJanUJZ 

C^FS/BCL (tie i*> 

CXFS/BCU (11035) 

8 C req. £~e Crey. 
NFEPtuBZ 4 *) 

par/ :(J/m) (z6ch7) 

(183?) GFO/-*02. to J 1+2. 
LXPAO/AV) 

UuHV. UJ. HL \ Z WOXD/aouND 
LtH4.M/.M2j - 
UvO#D/£Ot/PQj=PP:pC32A3S) 

E5:D (WtOiJ 
TPAlfoc/B) 
EP.'P mctrAs £D:D{32AZZ) 
PFaJPASC:&(7C2 2 ) 
PA TA 1/7 f 7/3/ 5) 



PL I rZ ; frwJz iffJfN ti, e„ HO-l+l tpH0*2 
(1UJU if M clxenHO-Z-ltoHO-rl 

Cret) -I to C 'CQ- 

ferlre*. t<? seltCleU M bytC 
//J/.M/Z: r,80Al(/Al<t) 
HJI.J1. -" HtlXl Of A It) 
JI.NJl ZKPZjj: (tSAJi) 
Jl. Jl : UBZKl(lSAl-t) 
MBZM y>iejr<f U/P 
M&IXC rnarXs K/J Cct. 
LM/tJ - HO -*2±V to^o*Z 

SctsK/C-rlVS 

MXDB Oe/rJ 

MXDC (1818) 

M*PD(iB26) 
byteeou.tt zOser ZBC(3D07J 
C£"+Z BS] r £P:D(11 A J 3) 
NFS: DO 1 5 id) 
_ TcPo (zvecj 

LA'FH.A/ZBS. £P:02=- F$;D OtCof) 

LHtp.Nzes. VEfj- fsa:D Ottos) 

LfiHI+HHHyccorii]-r£fZ:D (iHC^S) 



LT£C 



for Wbylc inttrt'-xc e 

PUT3:fe/&FxH (icch) 
frill) Urtnto e-Fr-eq. 

Cre<j to 8C *£<)■> 
NFpC'WJ Z, 

o TXAi.A/xo.fJMlzcsA Oeeis) 

[TAA/. t/C. //Vy, 
j£D-rZSC~EH).M3J-M$~UA cyj 
[ZBCj - L SO (2 *C<fi) 

DLITf' rFi/£V»ia*ts TpEOzec*) 
(1615) [TPE. fheJ- fh (z«e<t«) 
Ceo.-oJ -LS! Czhc^ 

fTCKD)-LiZ(^CC') 
£££>r£*+Z8Cj : £SA:£> (J-JCos) 
PHOl/DZ (veso) 
CrfFD'.Q) ZPHOl D I (7 307) 
fCgA.HZSCjz PXC1DI (76 O f) 
CZ&C.H6) -PHC«0t(7&ZS) 
fVC8A.£O:0.KlZ8C-rW6.7BcJ 
■ZPH07 P/(73*0) 



AlL**s ne*t operation to start. 



MfiULOSA^'2.. _. _ 



£D:D 



NED:D 



^S 



*in ! f'.^.tr^.^. , „.,. M ..J 



Ci 






_TYCt.oop)z^>4) L I 

*S:# (i<* 327) 



UPOR-.R 



Ml&K:* 



_EOjR C?2-A3«)_ 
PAC#-~DAZK 



"1 



LPs 



opcjf-rptZZ-'Z ! 

PPO:£-r.QCZl*— _l 



jr*iPO*£fs> ^f 



RSA:D (ffcojj 



jED£0 (JZA3S) _ 
FJ-'J1 C{¥C£?)_ 



-*1 



T8CH6 



CBK 



NBO.'D 









PH02DJ F7B07) - Input phaS* 






(S/OUT)Cfp/5) = PS:* 0*rffl7J 



PLtrOZ eraie J/a„v(JZ. 
(1BH>7) PX &F (t<?0/3J 

CXFS/3CL F/9PJVJ 

cxFs/ecu c/<rsjf) 

0C rffq . to Crej. 



PUT/ 

(IB?*) 



: (J/M)z-l6C«7 

6FCJ •*- &FOZ to JJfJ L 
IX PA C//AIJ) 

ft MV.M/. M.1- vsOfiO/B0UND 
L£M.M/.A///2,J 
LwfiKO/BSfUA/CJ : FPtPCjzAJS) 
Es-.-OOvfcV 
r/?A/(v£je) 



PZ,F2' lfuH«/J<f«KO-rt(ZHtoftC-rHZ 
(<JB il) MP* tA<r» PC -rPZ-ft-o PO -rMZ 

CrCg. ~~f ?<? C/?q. 

tor "J re*. fcSeletTfeU Mbyte. 
pj/.WJl - tf$cx[ OtAm) 

A/J). JL zMglXl (i*A IZ ) , 
J I .ASJl = Mg2xr (J* A3 S\ 
J/, J I ZNB3^l0fAjH) 
MB 0X1 marts WO 
M6I*1 marks U/J *et. 
bytecctirxt-Oset ZBCCJPOT) 
LEH-r ZBSj -EP:D (J2A 3S) 
N£S:0C//t?2S) t 
_ 7 OP P C2V 8 Ol) 

h/EH.zss.£c:aJ ^BS.-oOvet??) . 
L^E£>:z>.//z8S.A/E/7- PSP:P(/VtC^ 
LPH/-tNHJL+*JC0OTl2jzlEfl-p (MC *$) 



pt/rj:Ts/oFxn (>tcu) 

(TB13) Vr-eo. to QFref. 

PS/PC XC (18CJH) 

C re a. to BCreq, 

t/rpai8'ir - 1 

[*rzAi.PHe.HPfU eB A(,8a3) i< 

L7eo +ZBC+EH)., t /P3/z MSpACVj 
rZ8c7-ZSO CzvCft) 

£>l/rv: £Z£y£A>. pc:/€z rE>eoz8o*) 

(IBIS) £rs>£.j?A<eJz£p(ZH8VVJ 

CEP:oj-LS/Cttct^ 
TToppjzisz.czicct) 

iEO+EH+ZPC]z.#SA:P(]W/'Cl'J 
CPPP.'P]' PP62 Ol C7B 07) 
CC8AMZ8CJ=PW3P/ C7B09) 
rzBC. U£j= PH evo/ {76 25 J 
ENCeA.ED:D.NZ8C+.»Hl.ZBcl . 
ZPP070/f704c) 



W7t-.T^y.-"=T=^; 



CBA 



if 



CBA 



^--.^^ ■ jiyj ^ww^^-.y^-^^ 



'Ji{**;U-tr-V-n~mn,irViHBi \i iri^T^f*? 



PHOZD! (7B09J Z-Vpefate J>yte aatc/resx 
(S/PUrJ tSO/sJ: PPC3P/ (70O9J 



Dure: cxca/sa Oze/s) 

(96 V7) SA reg. te Cre*. 
A/SV8 (12.BI0) 



Dl/TZ 1 Creo V- / to Cre* 

oeii) 7 * 

0L/TJ '.CA/BA K € (ICC3C) 
CBZJ) Cref to BA re$ 



\/?/./r# ; PPO70/ Czsvo) 
\(98tS) 



JBt 



IUUiB.1-.— ,.JJ_,W*M1IU •", < 



•r -' r.T.- 1 inxiM.'vis'.iisist.iA: .; 



jf; 



ZBCH€ 



PS.'t?C/<iB2 7j 



£t?JP (JIAJ^I 1 

DAf>:K niAiyU 




V 

.VI 



ijiww^w -um>JW^>--rnpw*j*^i.ii^wtL.ij .1 .1. . ».. .c j m ,l i^-i-ijl,.^ ljj 



PH04DI, PHOSDlm PHOODI - Sa»»e as *'» Order Our 

(7SZSJ (7tf3tJ ' (7B30) exept 



ept <?Flpts t+s. 



L JL*'lfi2. A, £? . 






IX 



33EHBH 



BEEOSEBSaBmS 



PlfQ7DI(78vo) r Terrninett,'e>n. 



(S/0LiT)(S0i5) ~ CMT;oAP + fiS)Ci7C3£).(A/r1S+MPAZ)''<fA3*) 
DLiTQ: Ct*ro3:?BC.fso/ »,or/;sd0:O 

f*BH7J ZCrobjtc couit ''it 

ZBC.rtrsOCmarKs, fft.-Q 

count tte^e 
PS 2 >»»'Ks 02:D 

ce , "">tnm^ cAo'1. 
EH narKs G3:D 

ES:P (tvcoij 



Pi/rz: cx fs/bcl (iib/h) 

(18)1) FSC&*-FSWtc>C£>e-<'C"/V 

LHCM0+EP] z CXFS/8Ctl('98JF) 
FSCC—C7.FS>5toG$. 
[CMO.NeHJzCXP3C> (2 tSOTj 

P?OC-~M07t r C-0C~O7 
CMffz c/r/tn <rAotne*t. 



frPEj - C9 (ztezs ) 

CPPtJ = C/C(Z9iJt9) 



l~ma£j - c/t fziecs) 
tMPEXrtO) - CIZ (298 3 3) 

Ctok.oJz.PX OF(/98ll) 

ISrtJ) to Pre*. 
Z6C,F2C/Jtts HV'SOCIS) 
CNroROj-HKOF(iHill) 

fiFrr D . tm Href. 
EHstts H7C30CZ3) 



PU~r3:CToKo]~ js/epxp (ucit) 

("8 2 3j _ _ Pre* .to IS re* 

rA7r*AD/-ls-/<?FXP06crf) 
berrorj Prey.foOFref 
ftTQROlz FS/8CXC (l8gZ*> 
U- err ocr Crey. to PS, eg. 

Pi I Til £I//(/l63t) 

(98/s) CTcPDJ z £SA -O fPKP3) 



RStRJJtqrf) I 




JcSA.'DCMCO'H 
ES7PQMCQ9) ^j 



Ul 



Note: E«rry PH*Dt/DZ ter m ,s reset *rT3 Hr*e of its delay lint. . 

Every f>P#P0//Dl Zerm ii set <*t T/ f»e+t ''ts delay />r>c and reset at TO time e/tts dct*/ lite . 



6 Ptf'sipr*. 



CHST:R (HC2J0) 
ICPA0^2'R 
FNCO-*Z:R 
PR:D (izcts) 
UCONDl-*Z:D 



SI5-~3J:D 
AH: /I (10AO6) 
W0-3/t:D 
MO: D(ioaoi) 
AR: R(iofiOB) 
F>E:ROoa/3) 
POK:R(ioaZ7) 
DR:R(ioaio) 
M re j. 
D&:ACWA38) 



CPU /Ml OP 



MEMORY/ tALOP 




FT 



MI OP Interfaces <zZ6',t-) 



J - 1 



r~i 



: f l_r*?l 



J^l 



\tead only 1 



I0PA 0:R (UC08) 
J9PAIVH OiCljJ 

I0PAI.1R Ozcte) 

NCOA/D/TD 02C25J 
MCOA/D2 : D ClZ c 33) 



fajco:r C/icocJ 

FNCJ:R (l2CO*t) 

fncZ:R CiZao) 

U/o/J :P OvazjJ 
wi/i :0 CMAis) 

WZ/f.D (WA33) 
WS/S.'D CWA3SJ 



S reg. (memory a ddresr reyifte's 



IS 16 17 


/8 


19 20 11 


22 2J|2V 25 2.6 17 28 29 JC 11 



> »s *"» 

o S Ck 



o S *> 
*? n. ■* 



■* -«c «r «? "5. 
^ S? ^ ^ ^ 

M re^/stey. 



* a s 



$ 



^ «>< 



r^2j»'r^rgtN 4 i^^> 



N y\ V 



00 


01 


02 


03 


C 


OS 


06 


07 


Cf^> 9 


IO 


fl 


12 


13 


A? 


IS 


It 


77 


18 


19 


Zo 


2t 


22.\lS 


2V 


2S 


2t 


27 


26 


29 


lo 


3/ 



^ 












5 5 



*5 « 



'* * 2; £ 

c^ CM OJ tM ^ J5 
CM c\ CX <M cj *4 



t> ^ io 2? $ 

^ ^ ^ "* ^ ^ 

is 5 s * A 3 

N N N »J <S C* 



$ 2: 



*3 N 



$ 5 5 



ISj «S «>* t*j 



f s s 

<M f>l c^ 



DEVICE CONTROL LER / MIOP 






Ui 
t 

*. 

£ 



SI0 f T[0,HIO f TDV. 

FNDSlQ-.DfNDTTOlD r 
FNDHW'.D'j FUDTOV'.D I 

dO'.D -+07:D 

PS :D (was) 

A V&:R Opoq) 

FSL :R Ovdlt) 

FR0:R-rFR7:R 

DOR:R(J2A78) 

LOR:R (WBZV) 



DATA 



OUT 



Dey/ice AcdcJrcfS 



III 



Stat-Olf 



FNDSIO ID OVC/2.) 
FNDTW.O CltCl<J) 
FS/DTPV'.D C/VC22J 

FNDHrOiD (was? 
FNDAIOiD (WC15) 



AIO 



ENDAlO:D(i«ciSj 

FStD Otcjs) 

FSL :R 0V83O 

DAO:R+PA7:K 

FR0:J?-»FR7AZ 

D0/?:R(S2AJ8) 

lOR:ROl83¥) 



Status 



Device ao/otresA— 



FRO:R(itB2i) 
FR'-R (Mgio) 
FRZ'Z (msie) 
rxj.-ROw/j) 

FRt4:R.UW0G) 
FZ7:R (m#&X 



SERVICE CYCLE 



(f-P'.O 


J2A25 


OO :0 


3ZPU 


& I :D 


JZA/9 


62-: D 


32AI? 


6 3:0 


S2AIZ 


&f'.P 


llAol 


&S:o 


J2A09 


ei:o 


Z2ACI 


e i-.o 


32A°2- 


MOB 


!<7(oL 


M01 


11 Col 


HtO 


iqcel 


Mil 


WcJ 


nil 


licit 


#13 


was 


Ml* 


I1CI9 


HIS 


I1UI 


Hi 6 


i*CJJ 


H>7 


IfCjS 


Hi& 


IVC37 


Mil 


liell 


HID 


29 A?l 


Hzl 


Z-tAol 


MU 


21 AC 9 


HIS 


29AP3 


Hit 


lfAiS 


MS 


7tAi1 


H26 


HAll 


mr 


29AIS 


N28 


21 A3 3 


Miq 


zws 


MSO 


29A37 


mi 


2Wt 



IV 



ObP'.R 

pao:H 
PAi'.X 

PAl'.A 
DAUB 
VAH'.k 
DAS'.K 
PA6:j? 
DA7:£ 

P30:X 

ver.ii 

DB2:X 
Pb'3:R 
C6H:i< 
DBS.'R 

U87.-K 

PCc:R 
dci:R 
PC 2: it 
pc$:R 
vci:r 
PC5:Z 
PC6-.R 
Dc7:ii 

DP&.ii 
DPI; H 
DP2:* 
DD3'R 

Dpt.-R 
rD5:t2 
ppt>:rt 
DP7.-R 



J2A27 

22AZO 

jZAIg- 

12AH 

J2AC8 

2ZAID 

32AOH 
HAOb 

I9CC6 
l9fCf 
I1CIO 
l?CCf 
ItClS 
I1CI8 
11C20 

iteiz, 

IITC36 
I9C3B 
I1C HO 
71ACI 
It ACt 
11*19 
l*AC$ 

UAI8 

29AZO 

29A2Z. 

2fAZ7 

2ffi7¥ 

ZlAJt 

2fAj8 



Sr.'R C32AHO) \ 


1 


SERVICE 
<~CONHECTION 










FtJCAsc:Dnvesz) j~ 1 










FS:D ftvsis) 


1 1 










FSL'.RfMRlC) 


1 1 










FBO.'R—FR7!8 


\p*isi'e* A tJr/,*<r 1 










ORDER OUT + 


RS:R (W82.7J I 

RSAtnrwcoi) 


U 

n 


1 

n 




DGR:RCZ2A38) 1 


1 




ORDER IN 






Note: Prater In acicC 0ut 

always has cc 

terrnin a/ or-ater. 


r/9R.'R (l»A1u) J Low for Oroterln. 
Data linei 


"i 




I/O -/*- tnz Status 
1 Order 9u t-<y r< j er . 


1 1 Termt'rta/ order. 


ED: (3ZAJ3J 1 

E3:D (mco9) 








1 




r 








PSTR 0*82 7j \ 
RSA'Ofmrr,-*) 
DARifi ftiAZo) 


1 






n 





DATA OUT 








Usi»a fbyte interface 


IeRtROtBZV} | 


1 




1 Pa tec . 


~T 








\ 






ES:DO«fo<l) 








< 
r- 








RS:R (WB27) | 

RSAtonueal) 


U 

n 


U 1 

n n 




D*R:Rf?2A-!fi) 




DATA IN J 

* M -< 

Us»hj tbyte inter/aee 
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HT/S 



PTII 



HD5 



PTI¥ 



PT/4 



<tfBS 



FT/O 



FT66 ATI/ 



Z2 3) JO 29 28 27 26 25 29 23 22 21 20 19 Iff 17 16 IS 14 13 12 U IO 9 8 7 (, 5 4 3 2 I 



A 



) 



ATSi. 



DTZ6 



AT60 



ITS? 



^••'^M^^ 



ATS7 



LT90 



AT83 



LT94 



LT9S 



LTZ6 



BT/6 



AT60 



IT 7/ 



AT6P 



FT67 



ATI! 



FUZ 



ATU 



FT63 



ATI/ 



" ! '-t \ " ■ ■■ l, -i ^ | .! ' . ! ; t -*- l jA...-,- ' tl - J I - ' * ' V,'. ' u -"Kv&,^- u ' ■ ' ■ ' *£ ■ -&- ' ■;-- . "*h*\-- --!■ » ■■ ' '■£.->- T * T- ■i.wt ffr tjjE*-" *' 



FU3 



FT63 



IT3I 



ffr/2 BT3J 



BTJI 



3T/0 



FT66 



FT66 



FT43 



MIOP Address 
O-TZi Loc.eC) 

Sl-I zBitZi-*-lOPAO 
Si- 1 -BitZZ-*I0PAl 
S3~l -Hitl3~tvPAZ 



LASTCME s Sl-Z UP 
FOURBiTF-%2-Z UP 
MOP Z.S3-Z UP 



MS Address 
. (LTZlUx.l/A) 

51-/ - Bit 2(, + AlO 
Sl-I - Bit 15 -~AO$ 
S3- 1 = git Z¥ —AO& 
St-l r B't Z3+A07 
S>-2 : Bit 22^A06 
S2-Zz Bit 2/ — AO$ 
53-2- Bit 20 — AOH 
SH-Z- B-l 19 -~A03 

MS off /en tine 
CLTWlcclJA) 

SI lip = <*« Lme 
if 6own=. off C>ne 



Note: 

MS Test Moate 
is not used 

Si Lcc.ZZA must 
be k/s. 

Options 



i6 a — d 

18 3 — 



D.C 



I ~ 8 a<Jct i tionctL channels (#-+/S) 
Z -8ac/a/;t;o„a( cha»»e(S (16 -*23j 

48 - V Byte Option 

BS ~ Memory Buss Sharing Option 

ASS -bussShc/tiup Option in A LOP only 



Z6 Q} 

ze 3 



30 3 C 30 3 U 29A 

JZ 3 C 32 3 — 



3- 
3- 



D.C. 



_rt MS 



£] |f ID 



27A 3 ClVC 



C32A 




(5 — 21Q — 26<? -Z3Q. — 7f 
\7— 27Q-30P-29A-Z9L 
CPU 



MIOP 



IOA 



IZA - 



_1 1 



nhh h h 



I2C 90 ISA K>A tVA IZA IOA 
BUSS SHARING MIOP 



C ID 
C Zt> 



C 45 



C 68 



C 6A 



8 
Port- 



MEMORY 



single Phasing The MIOP. 



'J 

r 

i 



Set MICP to Single Phase Mode 
Step to next Phase 
React Ml OP signals 



o 




7 


8 M 




* IS 


19 26,27 31 


6D 


R 




00 1 


MS , 
address 


1 oooo 







7 


8 il 




16 1$ 


If 76 


27 31 


6D 


R 




001 


MS 
address 


1 oooo 







r 8 a 




16 IB.I1 16 


27 31 


6C 


R 




00 1 


MS 
address 


1 0* XX 





16 






SI 


where R= // 








o 


2 




16 






31 


where R - // 











1 




Gr>&upt-*7 







'* 17 18 19 zo 2/ 22 It 21 25 26 27 28 20 SO ?/ 


Group I 


^7 


PPO//t>2 PH0//PP2 PPOCDt PHCOPPJ PHtGDt PHtOWJ PP/tDl 


PP/JPDt PPJZPJ PPI2PD1 W3PJ 


PHI3PW PPWJ)/ 


PM/-</PZ>/ 


PP/ 


PRZ 






Crtoupl 


2 


PHQODI PHOOPDI PPO/P/ PHO/PJ>l PH0ZDz\pf02PDI PH03PI PPOJW PPOMP/ MWPJ>1 PPGSDI WOSPPJ^Mp^P/ P#C*PI>/ PP072H 


t)A>7fi& 




G-roup 3 


2 


MAE 


PfAR 


MDR 


PIPE 


MRQ 


MS 


PRcH 


TPE 


EM | E HE 


Dtscyai 


AIOP 


MCFA 


MCPA/i 


MCFB 


MCF8/1 




Group 4 


'/> 


C/tP 


OUT 


WL 


FJA/ 


PP 


TO*D 


THAI 


2BC 


FS:D 


FSUR 


RS:R 


RSA.'D 


lASTO*£ A\Z&:% 








CrfOUp 5 


% 


AOo 


A 01 


A 02 


AC3 


A0¥ 


Ao5 


Aoe 


A07 


ISO 


LSJ 


LSI 


kiS 


SUB 


UNO 


l/A/l 


t/A/Z 




Group G 


V; 


HO 


HI 


HZ 


H3 


M 


H5 


P6 


H7 


CCI 


CC2. 


CPID 


1ER:D 


JR:D 


Fa/c 


JJ 


JZ 




Group 7 


'A 


COO 


COI 


coz 


C03 


CO? 


C05 


CO 6 


C07 


COS 


C09 


CIO 


Cll 


Cl* 


C/3 


at 


CI5 



Return MIOP to ncrrtnal n)ode 



7 


9 II 




n ig 


il 2* 


27 3, 


6D 


R 




00 1 


MS 
address 


/ oooo 





» 






SI 


where R = ZZ 





o 


o 


4 



MI OP with MS 



MJOP/H5 
Flat Cable 
liter/ace 



SINGLE PHASING and DISPLAY LOGIC 



3XCHI 



3ZCVO 



3ZC39 



ore.-Ai/n 
pi a: PS 

Actdr, Apctyt 



J2C 3 V 

3ZCH2 
32 CHI 




3ZC3J 



32CH5 



J2CV7 



32C3I f. 



ft 



pr&.-A/s.-tt 



lUL 



81- 
1 3D 



11. PIS/A 1 5 
1£RPIS/AIS 



DS0:A/V.-R 



BZ.. 
/3D 



Of- . PIS/A l¥ 
09* NPIS/Alf 



P/&:AI3:R 



~\oS 



I3P 



O*, PIS/AM 
£2_ NPJS/AI3 



T 



PJS/AiS .«._ . 
NDZS/AtS Ji°^ *. 



NPZJ/AI3 

k/PZS/A/S __ 

PIS/AM +1 

Kfpli/AIJ -17 






n pis /a 15 J±-^ f. 

A DXS/A if JtlS^4^r£° DIS/ORP 7 



DL1T3-3Q. tO 



?/;fS^j>9>o2^2^o^ 



RPISDU/Mt 

r— i <^~ 



DJSPUSCLK r 



D1SPHSTEP 



— c) 3D 



~H 2 



21 A/DIS PlI 



OlQTPBJIlR . /» 



piq:RWd:r [ ,?/? 



PIS .'STROBE , (77 



>£>«J 



DlS:STROB£ , (77 



Pic:UH SO:r< t / y 



>^ 



P1SPUST0P/M 



dis:a8LE 



aCh 



/A 



ReSBT-l \ oi 



it 



A/PZSPRSTOP 



P ZS^RfTQP 



IRDIS PHSTOP 




Utfe&L 



£1 Pulls oW/» DU/EA/ 
to inhibit" starftig 



*/0IS:ABL£ Q9 



Riser-/ 



fiEser-z 



^JL^Zn 



a. 



'SJ^OiJ **i^r 



PIS:AglE 



OISRESET 



^o^ 



MKEser 



»! 



PIS .'STROBE s jy 



OI0.'*»sO.'R 



Jte 



010:0629:* _ 37 



2l\ OISRESET 



M10P/MS 
Flat Coble 
JM/ef/aetf 



PZS/6KP/ 

PR 2 
PZS/&PPZ. 

PR07PP/ 
PJi/^A(PJ 

MCFB/I 
PIS/&PP¥ 



PTS/6RPJ ^Jo 

PRO//P2 +£iL 

PZS/6RP2 ^JL 

PRCOP/ T 03 

PIS/CKH3 +2± 

MAE ,' 3 

P/S/oPPH m Z£. 
ORP JU_ 

PfS/tRp/ 

PRO//RPZ 
PZS/Wl 

PHpcPpi 
PH/&KPJ 

MAR 

DIS/6-RP1 ,?e 

OUT _££. 

PIS/6*P-I 

PHOODl 

PZS/ORPZ 

PRO/OJ 

DZS/6RP3 

MOM 

dis/gxp*/ 

PIS/(,#r/ 

PHCOPP/ 

PJ5/6RPZ 

PHO/PO/ 

PZS/GXP3 

MP£ 
DlS/&f<P¥ ^23 
FIN 

PI4/&RPI 

pjfA**Al 
PJZoa.fi/ 

JV&4FAJP3 

*1RQ 



P/S/6#/>£ JJ_ 

Aoa , °3 

PZS/6RP6 .2? 

H0 .02 

DfS/&#P7 Ji£_ 

COO ,rl 
t DlSOO/M 



PTS/&RP5 . 2( 1 

API _££_ 

DXS/6rPP6 ^1£ 

m JA 

DfS/<rR-P7 _£ 

COI , 05 

DITSO//M ^^ 




DIS/6PPS JL- 

AOZ ,'Q 

PZS/6XP6 „Z3.. 

HZ .'I 

PIS/&/PP7 J£- 

COX ,09 

PfS02/»1 ca 



M 



11L J 1 Lj — n 






FP 

Pti/CPOl 
PJS/C-R'PZ 
PHOZPOi 
PIS/&RP3 

MS 
PTZ/6MP4 
TORP 

PZS/CrKPI 

r»//o/ 
DZS/6-RPZ 

PRO30/ 
PZS/6RP3 

PKCH 
PSS/W+ 

TRAI 

PlS/6flP/ 

PHUPPI 

PZS/6RPZ. 

P'PC3!PP/ 

PJZ/&RP3 

7PE 

VZS, 'S-A'PV 

ZBC 

DJS/6RPI 

PHIZDI 

PIS/&RPZ. 

PHCWDI 
P1S-/&RP3 

ER 
PZS/6HPV 

rs-.p 

PIS/&RP/ 
PR'ZPPI 

P/S/GRPZ 
RRO¥PP/ 

PZS/GRP3 

PJS/6RPV 

psl:r. 

oir>/i>pp/ 
ptJiyp/ 

PIS-MKP2 
PROSD/ 

DIS/&PP3 
Pl3CYCl£ 

Drs/c-RPV 
AS:K 

Pl3/6Rf>/ 
PH/3PPI 

PIS/6RPZ 
PROSPPI 

PIS/GHP3 
AIOP 

PIS/6APV 

RSA.:P 

PZS/6PP/ 

PHHPl 
PZS/6PPZ 

PRC6P/ 
P/S/6-R'P3 

MCPA 
Pl$M/tPt 

lASTOA/E 

PZS/6-RPZ 

PRilPpj 
PTS/frRPZ 

PRCfpPZ 
PI-</6RP3 

MiT FA /I 
PZS/tA-pV 

AVO:R 

P1S/6RPI 

PR I 
PPSMPPZ 

PR07PI 
PTS/PPP3 

MCP3 
PTF/6rpPJt 



PZS/6RP5 ,11 f 

A03 , SO 

DTS/6PP6 . ?Jt 

VJ r 2l 

PJS/6PP7 Jl$ 

COJ JIZ_ 

PZSQ 3A1 ,19 




OZ£/6PPS 
»r*A*A4 
PJX/*RAT 'JUL 







3J 




PIS/6 APS rJLi v 

ACS JL3- J 

DXZ/6PP6 ,29 —< 

RS JO. 

PJS/6-AP7 ,Z8 

COS .4" 

PISOS//^ <£i_ 




^\ 



^H^ 



PIS-/&RPS .21.1 
Ao4, ^Ll. 

PJZ/6RP6 J^L 

PSS/6PP7 +i3- 

COi ^R. 

PJSC^/m , 42 



*i£J \ 



*3&4 

PZS/&RP5 ^LL 
A07 .16 

PJS/&RP6 .29 
H~7 ' '■"' 

PJSV&RP7 
CO 7 
0/SO7/M 






Si 



fe»T 



PIS/6RPS *2L 
ZSO J22. 

ptsMrps ^± 
Cci J>L 

P&/t<RP7 ^B_ 
C08 ,QI 



-UJ^ 



S>¥ 



•XfiJ 

PIS/6-PPS ^21 
PS/ 

Pis/<yRP* *jL 

CCZ ^L 

PZJ/&RP7 JL£L 

COT ,Q5 

PJS09/M "^ 



~i£- 



^-tlj^Ch 




PTS/SPP? 

LSZ J£_ 

0IS/ORP6 ^3. 

CMP . // , 
PJSMRP7 ZM. 

CIO o9_ 

g/s/c/rt o6 




^s 



m>^, 



PUS/6RPS ,31 

X/S -2°. 

p/sMxpt . 2i 

l£R:D ^21 

PIS/&RP7 ,2A 

Xtt , 2Z. 

p/sp/m /<r 




3~>£>i> 



PIS/&RP6 J, 

SUB .25 
DZS/&PP6. ,29 

JR:0 +ZfL 

PrF/*RP7 JLS. 

CIZ , 23 

PTS/2/R1 . 2 6 



J± 




^^ 



33 ^22. 

PJS/&RP5 ^ 

UNO .10 

PZS/&RP6 _2S1 

PMC J£_ 

PIS/6-RP7 ,28 

CI3 JUL 

PIS/3/H HI 



1^^ 




i^> -l^> 



PZS/fiRPS ^1L 

UA/J +23. 

0ZS/6RP6 J3. 

Ji J&. 

PSS/SAP7 OiL 

CJf ^JK. 

pss/ys+* jn 



J- 



OS- 





£>¥>J 



, SO 

PIS/&PPS JZL 

UA/Z Ji£. 

PIS/6RP4 +21. 

JZ J£L 

DIS/&RP7 ,28 

CtS r SP 

DlSlS/M 95 



-20- 




32COI 



steojt. 



32CQJ 



JtCO* 



11C9S 



3ZC06 



3ZC07 



32COB 



JZCOf 



31CIO 



J2CJI 



32JCH 



JlCiS 



iicm 



31CJS 



32CI7 



Cm 



D Revision 



PHOOUI t s± 
NSHARE ._££ 



v NRSXQ ^LR. 




*r for bHS She*r$H<j &pt/0*1 &n(y 



HDU/£M/AI 



1— £s^ 






(uf$4FSL) Jto 
(HMStMDR) ,_£2 
PHIZ PI \ll ' 
tJiHAHE /<? 



(NMS+HDR ,1Z[ 
KWl/XD&MSA t 11 



USHARB P^\. 

(nms-imor)^E] 

PHICDI ,-2£ 
M HA RE t 29 



PHlSDI J2L " 
HSHARE ]W 



H?®*- 



PHC(, 01 ^S 

(NMStMp*)>!lLl 

PHOSDI JJL 

//SHARE , 10 



c 



u 



c 



• PP r iS_ \ PUOIOI-2.1 

PHOIPI J2- J 

^ tJPP »i£j 
PHOZP) .3° 

RS:P 

MSAP -ii 



£©*■ 




NFAZ/VASCffFSt- 

MMS+NPR) ll± 
PHPODI ,21 
NftSA 'P _/±. 

PHo7/£>i/e* t ggps, 

PH07DI t oV \ 



PMPJPI jd_ \ 

PHI/PI jag. 






PMH4PI JU_ 






N\t£M/RrPHI3 t >\ 
PHI 3 01 



FN0A7O.0 , /g pV (Hr<+FSl) , '» pV 

Mms+hda) .1L. \ Fno/p^nrpkjL. ^ 

PH0001 J£8_ # J (fi/HStHPR)J±_ « 
VRiA-.D £2. J PHIIOI . 10 

*22- # ) ,</<?/> _£_ * ) AfATOP J2JL. 



MIOP CLOCKS C W.th MS) 



Duty* t 3l r\ 



puT/ocos . ut\ 



DATfil*/ *2± 

rfEMW>iT&A/l JI- 

PHGi/eU>pi ,05 



c 



PATAtK/T JL 
~X S/Cl/P*8 JU. 

* I PHO/P0I t 20 




DATAOUT, O* 



L 



C 



Mcf8/i:K £7_ 



7^ >»/^ ^-^i 
J MCFA/i »-^ V 



DATA ZA/ . ^pV 
f/PUPM8 ^2JL \ 
AfPPOiOl ,' 7 PN /tf ,£i. a ) 

A/Pt/0201 J5_ *) P//P(/OZPPI J>]_ J 



PH02PD^0±J PUoiPDI J}1_ J 



C 




P#OJPC>/ 08 



c 



P>>il_ ^Z ITV-OO 

— 1«>^ 



Plith-30 



Normal DLt delay l/ne cycle 

— i 1 1 f 



"1 



DLI/EAJ 

hpli/bn/ai 

PLIPHA 
0UPH8 

fs/pur) 

ouro ^jmm 

Dim vzm\ . 

ourx mm 

DUT3 V77777A 



C/JSr/ME/P*. 2. .P^j-v 
PHOI/Ol ,Cb \ 



SC:K . 2 
PHOl/Qj.^i_ 



REser-i **±T\ 



PUT* 




Faye J-rffe-JlA 



D Revision 



CPU 



11 II 



I 



r 



SIO (mjop ^;th MS) 



CUST:P.(iZC20 ) 



I CPA/.-M02 CI3) 
IOPKl:R02.Ciei 



FNCP-K Cfl <?<P£J 



rsiCUR CI2CC4. 



FHCHRUlCtO) 



-fBiiS'ica?! 



MfroaoAoi) 



p&ktr (iqaxv 



MQ:D (ioaoi) 



DR:R (ioaio) 



PR to (nets) 



1 



JiT'i Hfli 



•~ •' — — •-'-""-' - 'I r. v 



PH0l/f)2. C/rsnJ : 1 mliatc next operation 



-»i-«nnnf ut}\ iWimmmmm~^iMm*. J 



PR'.D zIASIOWE . KIMC 
C8C«5) (/7A/R) 
(S/ 'OIZTJ C7P/5) - Me (lOClo) - T&P address, re coj ration 



olzto: rMcCi/806) 

(8P31) CPU furtc t-io n 



I dl i Tl: Ta/psjo :u (wc/z) 



\ULZ7*t: PHoop/ (7COi) 

\(8ozqj 



r/i/osio:P Ch*C IZ) 



asssss 



B3S3BXEB 



PH00Df(7ccb) ; Ace 

(S/DLlT)(SoiS) = FIN C/Z831)- £W of 



Dl/To: Slh:D('i2A37) 
(98h7) sets Srcti.to location ZO 

DLlTl : W*0(9Aoi) 

(1639) Clews WQ-rWJ -for re<*«L 

MS (lAcl) - Memory request 

CCI (tcoi) 

CC2(1(lo) 

LSO(Z1C16) 

LSKZICoe) 



f.vj' locution 20 
pr(ViCms operoitiort. 



DLIT2.'. Ax Ml C/M6) 

(*83l) fof divUC address to ArCtj. 

SUB OZB 2-8) 
KI5 C'ZBZO) 



OLITS : 1*MB (Z?B«*) l„ 00 +07 to Jr.* 
(?HZV 1\MB0(/3AIH)) 7 



DLITH 

dais) 



PHIODI (7C46) 



WM'ftiimtfivy.r.iS.^iWiftmggg 



■aaiiiwram ; 



;aMV*fliiiftttaii«m;fiB^^ 



PHIODI ' (7046) : Jn>tlC(te $ text US retur'1 and Store Uft Jtettus vscrot '. 



(S/OJ.lT)(5DI5) - MDR(IA3<?) Set with POKiRz. Memory Cycle Completed . 



DLlTO:[MoeJx CMD (ziBOi.) 
(16»7) CXCA/8AG7&/5) 

, CAreg loC rea. 
iMMOSlz CXK(t78Z7) 
_ , Mll-+M3lte>Cr€<j. 
LMOHJ z TPB (1ZBO6) 
fiX J CZ'llSl^) 
Device ac/dreSi to &rfg, 
WXI(VA3f) y 

sets VJ0-*W3 for write 



I our 2 : rs: O dvcjs) 

\(tesi) C rej.-l toCreg. 



PLIT4 ; MIXC(ZOBVV) 
(<*8i5) torCA-l to MOO-~MlS 
[cmdJ ~ PdliPI (78 15) 

MS (I A OH ') 
£a/CM0] - PP/2Dl(78ZZ) 
MLSlCztCHZ) 



AVO:P resets PS:D 



CMD 



PHIIDIC71WS) 



FS:D (wessj 



<5Q:p(32A2S) 



Gi :D (32A/9) 



62: D (J2A/5) 



OJ:P (32 AU ) 



Q«:p (3ZA05) 



95 :Q (32AQ9) 



9* 



Q6JO (SZAOl) ^ 



*r:D rxzAoff 



AVO.'ttClPOB) 



AJCMD 



(s/plit) (SPIS) - PHUDI (7&«S) 

DLlTO:CXM(i7B17) 

(98 f 7) MI6 -*M 31 to Crey . 



I DLIT<J: PHI2DI (7822) 
\(98isj fJLSlCz^ctz) 




A/CMO 



-■^rwMiwjti>>^j-g»fre-«»-r!^fiii<i»L'«i' i-«: 



yu'ijiWiViW'"VtrBniM 



PH/ZDf(782Z) - Pycpr/yC i'/»c/ vsorU ■>/ static 



*y 

(S/DUT) (5 P'S) = (HFS + PSL)XNMS+ MDR) 
(3C36) (^A36) 



01/ TO: S3I-.U fWAft) 

(98*7) to stare in to ecttiert 2/ 

A/P7A/ (IZ631) 

AiklSOZ&ZZ,) 

On ri : tfxra osAte.) 

AM*) FRl,*es to M0O-rMO7 
MX fj/ec 0SA02) 
Cre?. to Mlb-~M3I 
OR.RJ z t/CCI (tCOl) 

P.C.ado/ress recognition 

CloR:R] - Nee z(vczz) y 

D.C. not busy 
Cr//DSJO :0J = OUT (>2B*iH) 

fit/r rem e nther-s SIO 



LDt 



DLIT2 :[h/CCI.NCCl] = CA/6MC0LCU) 
(HS3I ) Crea. to CA r€«. 

NfS:D(itBHl) 

Plitz: N?HC OlB off) 

(1823) LSI(titCW) 

CNTP£] r PRiO(ZOBlS) 

Proceec/ t„ CPU 



DL I TV; NtHDSIO: P (7C3*) 
(It <S) PHol/DZ (1CSO) 

PrY/30/ rrezi) 



_ rSL :f(_(tVJ3 J«£ 
J>OX: rt_(J2 A38) 
IORtR (/+B3*t) 



5 

VI 






1 
-1 



F RI :R (H/ 82Q) 
FRZ Tft (i*8?B) | s 



F£ 3 _ ?K (W is ) . '■£ 

FMS.'fi (WO 10) k 

rfite.'R (iieoi) i ^ 

F*7 :H (W8Q<) 



Alices ne*r operation to -ttarf 



MQ:D CtoAO/J 



PHIZDI (7BZ3J T. St our S-"«t stntuj Word . 



(S/DUT)(SP)5) z:PHi30l(7823) 

DL/TO: CXFS/8CL(i98m) 
(96*17) PS8 ■* TSIH to C8—CW 

f/KA (I8B3B) 

A01-+A07 to HH-+-H7 

H0-+H3 it cleared 



DL/TZ: [NCCI.NCC2J-IS/OFY.H06CM) 
(18 31) H req. to 15 rCa 

lTP£j- MS(IAOH) 

MKC (lOBM) 

aperettio* status t M08-rMt*t 



I DLIT4'. NISI CZ4C08) 
I (1815) PH/*1Qt<7&Z*) 



L 



ARt/tOOAog) 



PA:DC'3-c«5j 



PHI4DI (78Z'*) - C/ear CJ-Fctur,/ /jT r ry . anec" terf-nirtctte 
(S/DL I Tj (SPIS ) = PHMOl (78 Zf) 
PL I TO : Ht (lOBOs) It-lea*, U >, a 



C*0(206/8) Clears Crej. 



DL/ TI;[vcc/.NCC2]-IS/OPXH (item) 
(9839) Clear* Otreo. 

PS/8CKC08Z3V) 
Clears fS reg. 



PLIT3 : FIN (/2B36) 
(98 23 J 



AR: ft sets PRiDCizaV 



i 

I 



Location ZO before I0 P storage . 

I « -*- 7 10 1^1 



Device Address 







-*• o 



16 



-»j/ ! 



Comrnond DoubJeworof Address 



O o - Mo status returned 

I - t word of s Cactus returned. 

1 I -2. words oV status returned. 

Location ZO after lrst Status word is stored, 

I * IS 1 16 « 



-*- 31 I 



Previous Command PouUoword Address 



Command Double w&rd Address. 



L oca. t ton Z? after Znd Statics \A/ord is stored . 
I * *- 7 i g | q 



IP Pes/ ice S tutus 



IL 



IO I // 






iz 1 13 



TDEDM£W4EC*iEcTEHLT 



l**\ 15 



16 *- 



■+31 



Remaining Previous Byte. Count ■ 



A/ote : every PH*Q//DZ trerm it reset nt TJ of/tj de/oty One. 

every PH*PPt/OZ term tsjet att 77 time of its de/*yO»e and 



CMS - TOP Memory Error, 
CTE - TOP Control Error 
DME z. Memory Da: tot £r-tror 
HLT = IOP Patt 
IL r Incer-recf Lenejtn 
IP r Interrupt P&ndtnj 
MAE - MemCry Address Error 
TPE Z. Trans mi fStOM Doitoc £rr-0r. 



reset <*t~ T° time o+its delay line* 



D Revision . 



CPU 

XT 



\ 
$ 

o 

^ 



cusrjt (ncro) 



iopao:*. (Mcog 



iffPAltfi 02$ '3 



t 



Tnf>A2:R (I1C Id) 
FNCO:X (/2CQ6J 



FMCI.'R (I1CO*) 



f-NCZ:f< (IZCIO} 



P#:D(ilc*i5) 



MQ:D (to API) 



POKtR. (10 ALT) 



MQ:D (ioaoi) 



DAfA Qokto) 



MeCliNCOMPf'OOBMt) 



TIO,TDV,HIO (mlop „itu ms) 



PH01/D2, (4C50) - Initiate next opera, t, en 



PR'.P z LASTONE. MM 2 
^8 CfV (J7AI8) 
(S/PLiTj (70/5) -Ml ' t)OC%o) - TCP cic/rtrtSX rcce*/*uhi>H. 



ptzro: pa/c Oteo*J 

(803*) CPU function 



dl 2 rz : for Tio f*d riato (.*a<i) 

(80i.t>) for 7DV FND7DV:D0«^) 

for Mo rvDHJPtOb'icis) 



PL 2 rV .' PP0OD' C7C06) 
(8P2t) 



er FHDTDV;Q<»cr*) r> 



4BS 



4£czjj/ca*i>2]p(2&/z)_ 



nfmim i. W j.^.»rr.v,..-.'»r;r^.L..v. -~ 



ii i" i iiwiiiiHiiTiflBI 



PHOODI (7CC6) ! Acees* location ZO 



(S/DLir) (£D)5)~ FIH (i281t>) -End o4 predion ;, operatic*! 



OuTo:S2(>:D(t2h-;j 

(18H7) Sect S*tq. to Lentxfrc* 10 

OLITIi WKO (lAoi) 

(1&31) Clear WO * W3 (o* read 

PtS ( I A OH J z Memory request 

CCKtCOtJ 

CClCHCZO) 

L$0(2*CH6) 

LSlCWtl) 

LSLCZHC06) 



olitz: axkj ( i^c) 

(9&3l) for dwt< t adc/retitoArey. 

SUB£l282t,) 



DL IT J', Z XM5 (21 B It) ) 
(IBID IXMdO(i3AZ*)J 

dlith: Phi o pi (rem) 

(9015) 



for M0O+O7 
to I rey. 



*B 



raixvtmvLUJiLUm 



s agsss i xmTTqiTOTO^^ 



PHIODI (7CHh) Z Initiate .Status return and store frst status usoret 

CS/pJ-ir)(s£>/s) - MPR (tA30) Set with POKtR - Memory cycle corrtjoteted . 

DZlTC: [rt08]~ CMO(t<4BCt) 
(1517) CX. CA/BA C I76IS) 

_ CA rec* to C rea. 

LNMoejTLCXFS/SCL, (l96i<+) 



olitz. : fs;D (mas) 

(763/ J C rc<, -I to Cre 3 



, FS8 -FS/¥ to Creo. 
CM09J - TPF (I2.BC6) J 

e*l(lH&1H) 
Device. Address to Ore*. 
u/xi(4AW) 

set's WO -- U/J -for Write 



PLITV: MXC (2.oB<tH2 
(fBlsrJ for CA-/te> Moo -*Mi5 
CcmdJ r PHUDI (7B¥5j 

LMCMDJ-z PHUDt(78l2) 
MLS I C^LfCHi.) 



/W(?:R resets fS;D 



CMO 

■ Muitiiiir 



A/CMP 



PHUDf (73*S) 



(S/PLIT) tSDlS) - PrlUP/ (' 7B*tS) 

DUTO '. CKFS/8CLCl9timj 
(10*47) PS 8 -"PSt*/ toCr ej . 



I OLi7f'. PH/2P/C7S2Z) 

fte/s yt. s/Cz+evz) 



960X3 



ESSE 



A/CMP 



B g l JvWWWH 



s ^^aaaw s ariiV^Hrii^BBiiriMn 



PHI 2D I C7gZZ) ~ Prepare a»c/ s/cre 2. to/ status *sorcf . 



(St'DUT) (SD/S) ~ (UPS tFSL). (tJMS +MDR) 



(3C36J 

DLiro ; sj/.-p Ova /qj 

(*te*i7j to score in Location XI 
/VPZM C/2Q34) 

OlITI fMXFK (ISA HI) 

(9gJtJ PR im esto MOO -+M07 
MKPS/BC (/STAOl) 
BCre*. to M/6+MII 
CPOKlXJ-HCC/Ctf-CoO 
„ . P-Ci Address recoatn'ti'on 

ti*R:Rj- HCCZ fr ezz.) 

P.Ci not- bn<y 

cprr-tt-iottr/ rtatui toMeS-rAftS 

Ctpe] za*s (/ao«) 



(VAJ6J 

Pi I Tl : CNca.h/ccz) - CA/BA KC 6<CJ<) 
(teif) Crt+.toCAreq, 

NPS-.D ClIBtZr J 

DL IT 3: J/ PtVC (IIBCB) 
(9823) lMTP£jzPR:P (zCBIE) 
Proceed to CPl/. 



DU Tf. ilTio ztJPHDTi:o:D 
(98 IS) il TDVtHFMD rOi/:D 
'/yjC r NFNbHJff: P 
PHOl/DZ (+CSOJ 
PHlipt (76 23 O 



AUohs next vpprati'o" to r/'cryt. 



?*:£jflZCH5) _ 

AK:R C/QAQ6*) r 



PW3DI C78Z3) 

CJ/pl i r) (s dis) - Pm j Pi (7&z 3) 

AR:R sets PK:P C/zc»5) 



\DLITH t PHWOJ (761*4) 
(1815) 



sL 



PU(4DIC7BLl) r Te,r>7,**te 



(S/DLtr) (£DI5) z PHIHOI (7tfM) 



PIIT3: PlA/OiB2Cj 
(9813) 



PS.'DO*C3S) 



eo/arvMU) 




KVOtH (ID08) 






1 



09 [£ : KJSZA 18} j 

IOPjRSl*f§3*t2 ! 

Ft?P:R(N&22.) 






FKJ -.RC/iBZo) j 
f(??;R(Hiii$). ,3 






FR7'.it(MBcZV 







Locution 2.0 beCor-e £0 P Jftof&ge . 
I O * 7 I 6 I Q I 10 «• — 



Pevi'ce Address 







O O - A/o status return ect 

I - J w&rct of status r-etc/rrteot 

1 I z. 2. vsords of status returned . 



iocctt/cn 2 cifter frst Status used /s s( erect. 
< * +/51 I6+- 



frevieus Commanct Pouhlenyorat /la/dress 



-» J/l 



Location 2 J after Znct Status word /r s for-ect '. 
O 7 1 8 I Q \IO\ II \ I2\ I3\W\I5\I6~- 



-+3t\ 



riO .HT0 •* Pe</tce Xfcfus 



77>1/-H St«r„s nr»oue to Drwre. 



U 



TDB OME MAE CHI 



CTEHL7 



ffemain/'ng Prey/pus &yte Caunt 



-»?/ 



-*■ O 



CMB - I OP memo'/ error- 

C TE r I&P corttr*t er>r&r 

DM£ - Memory data, error- 

PIT - I*P halt 

IL — Incorrect length 

MAE - Memory address error" 

TPE - 7rarts*n/sstef* of acta err*or- 



Note : frery PH*Pl/V2 term a reset c< / T3 time o/ //f de/« y f,„e . 

Every P//#PP//t;2 te/»i /S set at T l titue <?/ its detay /'"( crsu/ r f . <r y c *t fo time oftts de/ay t**te. 



NO 

NO 



O Revision 



CPU 



! 






> : va;><i.ii 



fM;H<» 



c o4) 
cioj 



Jk:D ozcjgj 



p&±9 L'Z£iU 



MG'.OOCAOQ 



1 



MO (MI&P iv/W. MS) 



PH0ID2 (Use) r In.hate »e<r Of>erat.»n. 

smm—mmmmmmmmr 

ME00CZ0)zlR:D(l2-C39) =. my mtersuyt request , s true. 

PR.'D (UCMS) - LAST&Ml - .NME - Me i»C£rrupt rtaurst (X*:£>) is preee**.t 
( 6CH3j(l7AI8j 



(S/PLZT)(7P)S) - HE (IPCIOJ 

PI I TO: PmcCiibcO 
(£01*4) CPi/fu^cticn 



\ pin j.: r^PAic-o d*c 15 J 

\(8PW 



\PLZTJf-: PHOODKrcet) 

I C8D29J 



fA/pAIOtPCMCZS) 



PHOODI C7co&) 



(S/PJ-IT)(SPI5) = FlN(llSZi) - End of p,esiouS op<?ra t>cn 



DLtTO: FS:D ("*C3s) 
C°8<i7) S2C:DCl2A37) 

sets Srej tolocutto*! Zo 



DU Tl : CCI (vcohJ 
(18*1 6Cl (uczo) 
LSI Ciu-ccx.) 



\PH7H'. PHIZOI(7BZtJ 

Vieis) 



M0:R reset* FSfP. 



F(:POvC35> 



f£S 



PHI2PI (7B2ZJ - Prrjsare J-/uf,iS Word 



(S/DLIT) (SDiSj Z.(HFS / FSL) 



DLlTO: WKICIAJHJ . 
(1BH7) sets WI-*-W3 tor write 
MFIN(I2B3<V 



OUT/! AX PR (1601*) 
CBJf) D*C> address to Arty. 

CfmDAJGJ: GHO(n8V6) 

QUO re** em tiers Ajcr 

CDO/i:Oj r MCCf (4CC2) 

_ P. C. h as /'•» te,r u »tp e»J m 

fcoR-.Dj ~ HCC2 fuc * 2 J 

P.C not buiy. 

IKOA (l/A 13) 

0. C. <tettui to 1 rea. 

MlR:0 

\olitz. ://fS:DO/b¥z) 

(9BZO 



OUT j; MX A 05AJS) 

(tezi) p, C. address &> M2V-~M3) 

and UHO~UNZt»M2J-rM23 

LSI (ivcwj 

MSO*.l(8AZH) 

D.C. Status to Moot tf 07 

OL1TH: A/F//PAl0:D(7Ci<O 

(vets) PHoz/oz (*tc so J 

PHltDI (7&Z5) 



AH cvs nex.t opeiruC>on t& stetrt. 



t/cct=//co*fP/?P (!SmO_ 

¥CCZ zUCOH£>2.'P(lf5l2) 



PK.O OzClS.) 



Af?:R (IOAQ8) 



4B 



fcfir« -mr ' 



we* opoQ) _ 



_J&£sRf/*871>2 ' 



« 

A> 

I 



fl'f'-Pl 'i'Vr'Jr 'J- .v 



BBSS 



PHI3DI (70lj) - Prepare er^d store status word '. 
G/OLI7) (SDlS) -PHJJPU7BIJ) 



DLITC; COMP/APPK (iJtiO**) 
(V&47) htrueifA0y-rAO7=U t *-*IS7 
frh/Aop I 

L+COMP/APDRJ "131 sets CCZfyCZO) 
MXJS/ef (ISC37) 
TSO*r2 tofi>HO -+/2 
attdfSP^tc-MOP-rOf 

r/iAifrcz) 

MS OAGtJ 

HXA0863S) 

A0t —ft 07toHV -*H7 t 

HO -r/73 /s e/rnrc-t* . 



Di 1 T2. : Ctka iJ - H/of*. H t/ec h J 

(9B3I) Href tcJS '*$ (chmrS ISO +Ifl.) 



PUT'/i PHMpt f70l«J 

(1UI5) 



Afi:P sets PR'.DCmcvsJ 



ass 



j 



ass 



amsas 



PHMDt (7am) - Tcr.„„„* t, e >» 



(S/OLITj (•> cis) - pump I (7QZVJ 



\PHTJ; FMOzeiO 

I (1B23) 



r*/?x owioZD § 



FPZ:R (ftrV&El \ 
FPS;R rw/Tp^ 



FA>6:R (MtiVJ^Xx 
Ff>7T/ZC/¥RCX.> 'C? 




Lecctticn 20 after- res/tonee /•*" sfof°ect '. 



P.-7 I 8 I 7 1 10 


" 


12 1 13 * 


+20\2l +—+23\2*\2S+-+27\28+ 


-+31 I 


Status unique to device 


1L 


JOB 


2CI 


CEI 


UEl 




I0P# \M\ P.C 1 D. 


u * 




T. O. Address 



CEI - Channel e*c£ trtterrup't' 
XL - Xnearrect length 
TDB - Trans mirst on data errer 
U EI r Unusual end interrupt. 
ZCl - Z<?n<? £>yfe Cac/nF //tfor-r'tjjjt 



D. - i/'M.'-zO then D.-zoteifice Cart fro/ler "umber. 
i/'M* r / then 0. = unit rtum her. 

D.C. - rriulfiunir atei/ice centr-olfer number. 

M. ~ i/pO means sinqtc unit dew/ce , 
/' / means ntultiurut de*/t'ce . 



tfrre 



: frery P//#P//D2 term is, reset at T3 tune 0/ \/s* delay /*'"£>, . D . . ' 

Every P/S#PP//l>2 torn is set at T/ time e/ Its dc/ay (»ie et»e/ t»esef ctt TO time o* its aelcty line 



\ 

s. 

C 



D Revifion ' 



M<f:9Q0AoQ 



J 



PQKiR (I0AZ7) 



M<* rtHHi 



P0K:R(/QA27) 



v v 



ORDER OUT (mjtop ~nh ms) 



m i .. muihh ii wmm ' in i.. 



ll i w. il ) i|i mftm 



.1 '■»*->■**%*■. 



PHO//OZ CMC SO) r Im'h'cite ne*t c;?erd h art 
(s/DL 2 t) (70/S) r £C; fZ CSzA *<<?) ■ 



dlz TZ: FVPasc : p c/hc 23) 

(80 Xt) 



\Pi-ZT#:Fsr0 (t+c3s) 

\(8D2 e f) PHOOP) (7C0CJ 



muiurmatJiiv. „,.„..-j - i 



i'II'WMH l yi« w» »WJ 



3 



.L„ i . ^HMS .. ),i IIHKJ mimn« 



PHOOD1 C7CC6) - fessi'ee connect 



(S/t>UT) (SDiS) - Fit/. (HASC+FSL) 
(12.83Lj (/*63jJ 



u 



DLlTi: AXFK OtBV'J 
(lest) tfCAiDfiieog) 



\(<l&3l) K/S (I2-BZO) 



\(93/£) & : ASPAS'C1£>J Z PFO/P//7C */H) 



A\/<7.'F cases F//DAFC?P 



A/FA/PA fC'P 



FNDhSC :D 



PHOI Dj /7C*/ 4 /) — Determine? type <?/ Service ret//, 
(S/DL I r) (fdis) - RS'.K 0*6 27 J 



I 



DLITO • NFTlsJ O103O 

(1517) 

PL/ Ft : D<7R:£ marks OROCiiB**), 
(1SJ1) LOK:R rrtcrts C?PF(/2BW) 

o/zpctpT f/0376. ) . 
/FA/p AFC :D(7C?z) 
FP:pJ = £P:P(32-AZ3) 



\OWrZ '. TOMP/2^BOv) 
1 (<FBSO A/EF: P Cim 1 P) 



\F/8/5) pPO*/D/ (7B2S) 



f. 



Allan/ next oper a fion tr> start' 



ordout. 



TPA 



lr \r ir 



A/MS.P//Q4D/ 



PHOWDt (7BZS) - fie ecss JtsC "sorct 0/ coMyvtanc/ pair 
(S/PI/F) (SPlS) - a/ms (/aoz) 



DL /To: Fx ca/BA beset) 



(98W 



£Av<*i to Sr*f . . 
CXCA/BAOTB/s) 
CA re« ■ to C re* . 
A/SUB (uisoY 
f/XO (ioBCS) I aears H re«. 
HLKOdoBW) f J 

fi/CMDj-A/TKA/ (4CIV) 
MPE sets FPCIZBI8) 



PUT/; Irftt.r^e threujly. (AtfS'S.MEH)je/sM£ 
(l&m Ihetti^e tliroujU CcMp) SetsAiJ 
fStS/*cheiitiinA moc/i/er bit. 
WXO(*A*0 „ 

clears v/c + Wj For read , 

PL/TZ: Crea-f/ t C rcei. 



du rz-.Ois+HEt/] -£a/ba*c (/tcje) 
lieif) 



Create* CA re. a 

.<y/ ■ - y - 
v 

CMP(X*G06J 



-J bofrC*, 



IXMBo03Altj 



DL I TH'.rvMS.A/Eltl-PH0VO/ C7B2O 
(18&) IMS- +FH7-PHOSP/ C7B3I/J 

CMS] =f/klS (/2B23J 

MLS I (Z4C+2.) 

NiszCz^coe) 



MS 



A/MS 



fr0«7j 



PMQ5DI 083*) r Access 2rtc/ w«W *?/ c&A»r**a * at pour- 
U/piirJc'SDlSj - Mt>R OAZO) set */ith p6K:g = Memory C yC /e C C rr~f>l&Scct' 

PJ-IT4: 



PL, TO: f&XpJ '- <9XJ C2*/B34) 
JJt/:0f"r-A/9j 

CAMZSOfB/y) 
PIIJ-rMlgtoCr**. 

CFtA.TXASJ- FHC2«BWS> 



PLI T/;fA/r/iA .//F//Jzfi/30AC«) 



(13/5) trfiAj: 



'AA1 (*/e/8), . 

k/5(nB7p) 



Bmti'im&fMi 



esse 



wwjgwBnaiwii.mil- iu.i...i.j»L-iiiujjji.>. 



TFA 



iVUi.i:,,: 1 ^, 



SSB 



PH06DI C733o) - Proeeejj 2»ot ward- 
(S/PU7) (5 PIS) - (NMS + MOK ) (#AJ6) 



gH^^gga 



PL /TO: CXM C/7B2.7J 
(IBIlJ M/£-~M3/ to Cmq. 

MO 7 (TS/c/pJ sets //J (29C05) 
Seact reverse rets HVCWC/l) 
MovC#T£jsersH£Cz°C2Sj^ 
MCO(-vO sets Hi (z<*c33j 



pUT±3D<£n]z fs/t?cxc Orcj</ J 

(RBi U Cr*9 foSCrtsj . 

IS/crrx// C/e- ?t<t) 

_. HtO<) .to&P ' rCr. 

LH/t(/Z+//COOTil]zI£R:OCWCi45j 



\PL/FM: LS/fr«fi*»} x 

I (0B1SJ P//07P/C7B¥0)> 



SC:R (32-Ai/O) 



FNQAiC-DQ^is) 



FS;PM*?f) 



__A /0;A//£082 I 

FSL'.R (MBM 



F fco:/j(/Hezi) 



Te> t R (/«4so) 



ffZ-.F (wH 



£F?;fi OtBaL 



Ffik-H (We off) 



FA5;P (W3 to J 



FJ6!P (/*&*? 



F*7tA (HRQ6] 



RS-fAfiUB27) 



P<7R:Z( 32A39) 



F*RiR(W3H.) 



EV'.R (32A3*/) 



f/FS.'p cttBzej 



FP;/>C12A?3) 




_ —I**-'£.{<!*?fP- »[ 



SBSSSiS 



SSBB 



PH07DI (7BtoJ = Termination- 



(3/PiiT)(£0ts) z F^:R 0¥BZ7) 



PL/Ti: £S:P (wco?) 
(1B31) FH set &3:P (32 All.) 



DL/rz. if//F//J - FXHBOC2£^7) 
(10 3 O MCO-*'M07t:o C&O-r-coy 

CA FS/&CC /if em J 
FSOg-^FJ/t/ /c FOB -^CtiJ 
A/Ar Sct< C///*<?tSeS) 
AfyE s-etz C/?,/2.<TBS3) , 
{£//. H/MAe.A//iP£-) sr/i Ct3 (28 S 2 5 J 
ft/scti CtA'C/B/ftfJ 



Pl/TJ: FJ/BCXC (/*ej*t 
(1611) Crecf to FSrej. 

DL / TV : fisA: (///cos) 
(ItiiS) FlM(/283£). 




KStK 0*fB27) 



— ^/PF3ZA/2,l 

Es;p o*/so*) 



~*»! 

»? 



RSf\;D (/««?. 1) 



o 
o 
<» 

4 



Note: E>/ery P//*Pl/DZ is ressF at Tj //W- c/„ ' /Af en Li* /i*te . . 

S^/er/ P//*PP//P£ is set at r/ C n»t */ its e/c/a,, /ine rsurF rtsvfc*./ 77? t,~tf Of i/s o/e/txy /trtC. 
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O Revision 



mmmrmr 
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ORDER IN (Miop^thMs) 



i ma i Fffwiw rT 



ssrnsHEssBEHanassBBBBHBasaa 



PHG1/D2 . (ICSb) z I,nt,dtc *tcxl op«,<*r, 

(S/PLZT) (7PI5J - SC;R flZAlo) 

PL ZT2 '. FA/DASC:P OVC 33) 
C8OI6) 



\DL 1 TV : FS.-p {/VcjSj 
I (SO 24 J PHOO0I C7COCJ 



BBSB 



SCrP (J2A*K>J 



Fa/qascq Q«c3Zj 



fs.'D t/vessj 



■HWW,.J.'HT»I-'"MUWI«WJ' 



WKWWW 



3E 



23S3SEE3SHSZ 



98SSaSSEBaSBESSS9Sa 



BB22 



PHOODt (7c 06) -Service conn ect. 



(S/PL it) Csas) - Flti. ( NACC * fsl) 

(nest.) (iiajs). 



Dl-ITj;AXFR(lt8*b) 
1*1911) 



DUrZ; NF&PC HB*l ) 

PUT J; &FOS sets EHECueotJ 
(16ZZ) 



\PLITM ' Ft/fA/OASC 'OD - PHOl/e? (</CSo) 
UieiSJlFHDASCTQ J -PfQ/£>}C7C*«J. 



AVG'.R. erases FNDASC'.O 



VFA/DASC:P 



/SSS3SS. 



B2ES23E3EE 



fa/ pas a a 

r 

H I ' ," ' r.M,.J J. l^ i p, g yM|P ! WJ^ 



sraHsaasrHEaBsaHaHaaEEsasHaBEasnHHHnsHBE 



PHOi Dt C7CW) -Determine ty^e c/ service ccrtt . 



Cs/PUtJ tSc'Sj ~ A*;/? (/H6?7j 



PUTO: A/FIA/ Oiej^J 
(9 an J 

DUTI:DeK:R marts &RD (i2>3tt>) 
(1631 J &RQis>(/oeoO 

XX PA (llAi£> 
DAO-'K -~DA 7.P to J re* 
A/FA/PfiSC.'D C7C ZZ)^ 
LED'.KJ- EP:V S32A33) 



Our 2 : TeAp {21601) 
(1811) NESi D (naze) 
LSJ C21CVHJ 



PLITV'. TOOma.Xs TPE 028O*) 
(IB IS) ETPE.EPEj- £tf(2«BV4J . 

Patoc trt****rvn'sso>, 
error. 
LMFSot.JOI. EH5) - Etl (WWO 
Xncorrect 
{enat k error. 
L<2 ( l**C06) , 

KSAtpCivcoz) , 
PHOI/D2. (4C5o) 
PH07OI (veto) 



Alto* ns*r cpe'rufien te> sfasr- 



P/f07DI (7B<*o) - Termination. 



(J/ PL IT J (Sa5) - RS :R. (W&27) 



DL I TO ; }JK15 (i282z) 
(H3V) - 
DLITl ' I + FS3.T03 
(1831) 1-rPS^.ZOH 
I + pi S.I 03 



.Efil Interrupt. 



CFS2J - 01.', P (72 A If) 

L £p) - 03:0 (32 a izj 

/rP hettf. 



pl i rz : hx fir die i3 J 

(<?3 71) IS rev to H re*. 

CFSJ.I03J-M/(J0CI1) _ 

ChcxnnelBHol t'rtfi 

hFSS.Iof 1-H2. 
U-FSS.ro3.£Hj Umisi«tlE~dI»t. 
cxrs/ecu 09S3V 

FS rro. t& C rey. 
ClOl] - CPgtZVeJJ) 

incorrect le-jth 

CtpeJ- ccHCziezs) 

Tretn£r»issia* dttc* error, 

Lsulz c/ttc2een) 

_ JOP halt, 
LlOlJ: C TSaSBPS) 



QLIT3; IS/0F*H(itcl«) 
ftazz) Hrc*. tclSre*. , 
F$7BCXC(ltCl«) 
Crey. FcFStej. 

olitH : /is A :0 (/vcosj 

(16 iS) F~IaS Y/Z0U) 



AyerjA Ooo8)_ I 



rxo r# 



PtS-'K (+23/ 77 $ 



P*4J8 OvBoe'ly ^ 



? #S:R Cjv.i/c) 
F/<7:K (i<*8G£:J\ 



Pj.W C/4827J 



P&r<:rtf3ZA39) 



h/rcrK.-R 



E£>:/? (31AZ4J 



QAQ--t(ltfiti) 



l>ni:firt7*?e) 



M2iR/z?Air. 



062£J32AHK 

OAllKf-BAoXT 



£P,'P(7ZfiT2, 



MA:Df.HcQ3\ 



RS:Pftu327) 



eO:PQ2AZ 



PQ2AZS). 

FXX>AI2^ j 



°2;0tfiAl 



ZHMSlML 



RJA:PQ¥C^3) 



FS.PFtVCol) 



53 

I 

to 
to 



h/ote : Every PH#D//02- is reset at TJ t/r»e o//ts <**/*> v //**<■". . 

Ertry PH*P£>//P2 iS set at 7~i t>r*>e Cf its etc/a* /i*i s a*,e/ reset <* * TO time of its ote/cty tin*. 

ORDER 

PAO-'P z Transmissien erre>r 

OAF' A - Incorrect ie*ifth 

DA2:P - tha/rj/Mj rnoati/'jer- 

PA5-'P z Channet mot 

PAV:R - Unci sua I met. 



i 

V 

V 

I 



P He vision 



JBSS 



l_y 



DATA OUT (MzaP„;thMS) 






3SBBEEEC5B 



(S/OL2 T) f 70/s) ~SC:R (32 A *o) 

\DlXT*t FS,P 0*f*fJ . 

\(BPi*fJ Ppoop/CFcdi) 



011T2. t FAI0ASCI0 0¥CSJJ 
(S0Z*J 



SCtR CJZAto) 



rMDASc:DCWC5Sj A 



fftecnuti 



33S2S532E^S2B5322SSS2SESSSE33 



PHOOOI C7CC€)z Service Connect 



Cs/CHT) (SP/SJ T PTh/ . (A/AZC+ FSLJ 
(IZB3C) (")033j 



PLI Tit A X PR (/£. &*t *>) 
(1031) )a/*OC9Ao/) 

wcv/j cm bob) 

Pi SO (Z4CSO) 

A/is/ tzfcuz) 
MisZCziccgJ 



PLiT^;Nf:S:p (netz) 
(«bzO sue C/2SZ8) 

KtS (i1B2oJ 



\pi 1 T4: £a/fppasc:dJ = Pt oc/pz frcse) 

\(i6iS) IFMPAtc.Dj -PttOtD/ CzOW} 



AV&.'P erases FA/PAS C'P 



ESl:P(tvSM) 



1 



FKO 



TTTgJj. 



/4B22 



rx2/#(~w/t/A) I y 



i 






U6 

(/k 



PM--X 6vZ*&L j 



rK7{ XUWQtJ jt$ 



I 



NFA/PASCTD 



FPPA.SC :P 



M^:QC/OACi) 



3 



t 

i 



<4k 

1 

\ 



asasBmmu 



PHO/Dt (7C«</) - Access ctatc 
(S/DL/ T) LSD 15) : RS //? O* B27J 



,cV 



pit to: SXCA/3A Ob bo/ J 
(9017) BA re* to Si 5 +-SZC 

/VFJX?(/zS3</) 

PXOFC/tfB/Zj 

PUT/ ! I&P:R marks <?UT(l281*J 

CfDSf) DATAGVTC/g/Vj 

PFxtPASC/P F7C2 z.) 
0F0O sets S 11:0 f/«A/?J 



PI/ TJ:fM£t/.M37-MS S/A04) 
ilSll) ZKMg t z«ts*tt-) 



pxt -*■ zy(& 000) -*■ wi (mil) 

fer d/byre titer/'* ee 

\PL I TV' PPot/pZ FlrCZo) 
I (IBIS) PA* 020/ C7£<?tJ 

/V*A/W2 t-H/I = J X hi BO ('3 Alt) 
At ft '.Hi. t/K/f - 1XH8 1 (17 A 3 77. 
/tt ■ "HZ . VKsI -JxMSZ (ISA 1 1) 
/tt . fVZ . Atk/l - TXMBZ CtiC IS J 
Selrc fed M re<j. I?yfe tn fM&e Tltf&cr7 



Alto*/ *e*t O/Lifret t'f>»7 tr> ftrt^C. 



P0K:R CI0AZ7) 



jcasarasgBi 



3 



zyjAOoo)jpxy) 



MDOK.-Z 



lofiitZ (1483*) 



_JQlRC3zA3*l I 



A/fP:D 



X*-|TS»W I » ..^,..,m,*Ji-.'i+.. ..-.«»*, 



■IWIIM^W ^W K I M i 



■JBB'ft^' 



PHOZ Dl {7£07j - Output yi,c*-<e - 



(S/PL/t)(5DI5) = FF . MDtt 

ttrp.tis:/< 

pi tro : &xl CzhB3 tj 

(tam) £ft / ZBS^ts EP:D(32Ait-) 

CKFS/l^Cl. C /<?&/*+ J 
CX FS/&C(/ f/ 9 tf 3 5) 

tzxtffOre/y 

PI tT( ; fp.'/Z ia tc J, re Pp:Ofafi33) t 
(1031J Pi>.-o.tA>ff/.JVZHS)J - F£.P^itce><tJ 
/>/, HZ V U/Jj-k/etiD/SOUA/p 
BuOfiV/fOVAtOj - FP: D C32A Jj) 
Es~.P face*?) 
THAI (qCtffJ 



I stt t,„,e 

2.*i at ti,t>€ 



tliroUsh 

DLtT2-J r )tV/l] r HO -*//Z -tl -t+HO -rltZ 
(HiiH) - _ CrcQ't to Cre* 
LWtJ - f/0 J 1 / t<-;IO ^ 

Cnq ~4 tr, C 'SO. 
{C ecu.)! -_ Ostl Z&£(70C7) 

et/s zes] - £P:P /3-' * i<J 

/t£S:DC//Sz0) 
TeKPCzyeoMj 
L*t£0:D]. RSA:D O^/cros) 
[UHI+fJHZ+NCooTi2j-I£>i:D(HC4s') 



LeV/. 



PUTS: HFF (1281*) 

(<WZ3J fan C.rKA/JrCBA (/8C il) 

fzticJ-Lso Czechs) 

[X MB ^VAV/O 
LMBO -~IM37 ir Trey. 
ne*s i elected Mbyte to Ire*. 

Fs/scxc (mcjiJ ** 

Crcg t*> BCr*4. 
IS/cFXttfUcti/J 

PLI T^.'fep.p tZ8Cf FttJztSAfO 6«Ct>3) 
t</8/5 Lep:oJ^ Lsf FivtWj 
LT0APJ -ISP Fz4c c?t ) 
rtfBOrPJ= PHOZ Of (78 07) 
rasA.V2BC]= Pt/O3D/F7609) 
£"£.2BCJ ^PHOlDf (782.5) 
£TA/C8A.ED:D. t/zec)*'MH6. ZB(J 
- PH07Di (7B*toJ 




E~D 



CBA 



nmwMTi 1 in'iiif -imrG 



■nmL./>UUI,n l| l J -P i Vt!l i n^r l 



NBO:D 



J r £/PjJ 'lA^jJ 

jFsjPa*tFo<z) 

RSA:D(tfco3) 



■H 



l^ R l p S , H£^ — 



ZBC.H6 



. "■ !.',■..■ ■■-.. .■!!!■■■ '■■■i.i'.^i? y-,A!"a'.w: fn^^-x wt=w 



PU03DI (70O9J - Ufio/citc b>,tC ac/Urejs . 
(S/PUr)€S'P/SJ- PPoJOt (7309 J 



pt-iroz cxca/ba 073/sJ 

(40V7J BA *&. to Creq. 
t/Sl/B (us joj'' 



Pl/TI ! no error triarfo fPOZB'S) 
W039) 

PI trZ : Crag -ft to Cre g . 
(16ZO y 7 



PltTj: CA/gA XC 0(C3<) 
(<f$l3) Cre< to BA re*. 

CasfpJ zP/so 7p/ 7-70*0) 



EH 



'in. liwi™:'.-..'. .'■■'■■-A'. 'J ■■■' ■'miH | T-r."..j.'.'.., ,»,, jJ ^ gw <,i. w .« J . 



t 



•ZBC.H6 



■ WfPIHJ .lMIII .i l I I.I I J1 I WWJ W W TTI75 



PHOfD* (7BZS) 

PHQ50I ( 78?<i ) r Jame as /h (?roter Out 

PNO6DI (76 30) ' ^ 



EH 



ED 



llXMFfit?9*a.i..li'mm,wi^>^A] 'AmUii tiT "i 



* '' '' 



PH07DI Oaie) = Te, 



: tt <?*• 



(s/Pl , rj (fpis) = (//row +■ RS)oie3t) . (ttMS v- HDP ) Cva 3*,) 



Ol 1 TO: Frezok 2BC Fs 01 marts, OO: O 

(lB*7j Z«'» k/te ■ ceu^t iUt. 

ZBC.AtFfOCntor/Cs Ot-P 

(ct/H f atone 
EH marKs 03 :0 
I0P Halt 
£S:D (MfC09) 



PtlTZ : CX f$/BC l. 09d/vJ 
(9B3I) FSoe~FJI<t to Cog- -re, if . 
fA/CAfp +EH] tCK FS/BCr'OfBJS) 

FSOO t07. FS/3 ^Crea. 
C c MD.HEHl!CX.f1B0(2tB07) J 

MOO-+07 toC0C-*-O7 
CWD'*>*«ni datd-dtaiHecl 

CMFEfFPj-C/O (Z9HI9) 
EMAFl ~CII C?qso*,J 
[MCE. CMpl - CI2 (28B33) 

LCo.Ur r-/ <,rc.,J - Cl ? C2VtiZ{,J 

LF-f/J - c^czshit) 
CtokuJ- ttx oF(/9tf 13) 

IS req la Hre* 

7 [>C.Fiol SctZltoOCKZS) 



oliTI: [tord]zFs/&fxh C/tc/*) 

(9623) Presto TSrea. 

FS/BCXC(/SB3V) 
Cfvg.toFSreg. 



DLirif: CtozpJ=psa:p (ttcajj 

Ml 5) /~JA/0263<) 



RS:P Ct<tSZ7j 



&Q:p(szazs)^ 
J f '£>(JiAl2L^ 



£Li 



&47pjO«£pj2. ^| 



ES.'P fit CCt J 







Vote: Every PH#PI/DZ tern is reset at T3 tt»»e 0/ /tj Jetay l»«e 
Every PP#Pl/t/P2 term tS sef at Tt r,r»* */ ,tj t/ft ay t>ne 



anat reseF at To time o* its etetay lime. 



D Revision 



MQ:D£to*oi)_ 






u 



DATA JN (MiopvsithMs) 



"JT.Sk^'i^ J :.V H-^^MIHBa 



PHOI/D2 ttCSo) z. l,„hct, ,,,-aA t>,-e,»t,^t 



SC:A(ZZA*tO) 



(S./P127 )f7Dr'>)-- SC'.P (J into) 

PL7TP • Fa/DASC: P/MC3Z) 
(PDZt-J 



FS :£>(/?£?<;) 



\ PL 1.7 4 ; FS: P Gvcjs) 
I tfOl 9) PHOODJ (7CCH.) 



FHMttP <**<**)> 



x; 



PHOODl (7C06) Z Ser 



i/ice rctn 



cct. 



(J/DLIT) (fOIS) - PIN . (tftSC + fSL ) 
(lZBZ(>) ('98 33) 



OL)Tt:AXFRCi(-B*(>) 
(9tf3V W*0 (9A0l) 
FP CneiBJ 

S/LSC (Z4C5o) 
NLSI (ZMC+2) 
NLS2_(ZHC08) 



Di-i-T Z: V rs : D( u am) 

Wb>u suB (nezsf 

KlS ( 12. B ir>J 



kVO:R erases ftfpA SC.'P 



PL / TJ : 0FO7 wotrKs B H (1984*) 

DLirM ; fHWOA$c:oJ- PPO//PZ face} 
(9BISJ LSPPAsCtOj - PP0fD/(7C 99J 



A/PAiDASdP 



_A^p:B(too9± _ 

FSL :/t (HSJi) 



~l 



FCO.-K 0*8 2 i.) 



unzn^ZaZ 



FAtl :ti (/H8/0 J 



FKI'R OvtilY) 



F/VJ.-tt CWijo8) 



FKS.-K O^tf/o ) 



FP6;/i 



f/9809 



PX7.-Z lMtfO*J 



S 



WD AS CO 



SESS3BEESZ 



PHQ7D/ (7C99) -Irtput johai< 
(j/PL/r)(£PJ5) =■ #.SiKfWBZ7) 



PL I TO: S\ C A/0A 0880l) 
(161V BA't 9 to S/S -riz o 

MX&F(/9BI3) 

&roo mar its SJI'.jj OHA 19) 

erase- JlanolJZ 

Cxps/bcl (i^ mi) 

CXFS/BCV (1*035) 
BC rect. fcCrey. 

NFtfJtud'2'i) 

PUT/ ;(J/M) (Z6C«7) 
(1631) 0FO/-~OZ. teJI+Z- 
LXPAOIAI3) 

U UH1. UI.HL I r W0KD/80UND 
ktHIMHl.NMJ , 
CwO/iD/£OUMQj-ED:D(3ZA2}) 
£5:0 09(09) 
TPAIWC/B) 
ED/A me*rAs ED:D(3ZA33) 
A/Ffi/DAfC:iJ(7C2 Z ) 
PA7Alh/(/0/S) 



PLlFZ: Pt*n]z ifuHttk*,,, no+Z+\t o H0*2 
(1UJI) if ' H9 tliOtHO-l-ltoHa 

Cmef -I to C reef. 

fcrltttf t& selecfeU M hyte 
h/Jl. NJZ - MB XI (FA W 
HJi.JX zM0IXI (ISAHJ 
JI.NJl Z.MBZM (l$AJZ) 
Jl. Jl - U&iKl(>SA3H) 
M8&XI rwKs vyo 
Af$/X£ nierrXf K// ett. 
L*/l] - HO -*Z-Ht to HO--Z 
C'tLq.— fto C'ea. 
V/X.J (VA3<t) 
SctiK/C-fWZ, 
MXV8/IB/7) 
MX PC (1818) 
MXPD(IBU) 
byte rou» t : C i er Z&c ('3D07J 
CeH+ZBS]: EP:DCSW2S) 
NF<,:D(ii&Z6) 

LVfH.A/ZBS. EP.'Cifc- ES:D OVC07J 
LHCD.NZ6i.. A/EttJ- KSAfPOtCcs) 
LNHI+HHZ-m/C0OTil]=IEK:P ()HC<i$) 



dm+z y(* 000) ■*; wi (item.) 

for Mbyte Interface. 

DUT3:l£/&FXH (ttcw) 
(WW Uregte frFrCq. 

F4/eCXC(i9£l<$ 
C re a to 8C re<\. 

NFP(/JLBM) S 

P> T£Aj.A///O.A/M/z6'ffA OSCli) 
LiTAA/. tfC.M J 
L(£P-rZBC+EH).M3j-M$~OA e>V) 
[ZBCj ~ L SOU « C«*J 

DUTM: TFi/EA/ marks TpEOieo*} 
(<T3IS)[tPE.FHF'Jz EH(zWi) 
[£D;Oj -AS/ (ZHCtfil 

CFCH-EH+ZBCjzRSAtO CMCoS) 
PHO//D2. («C5o) 
[NFQ:Qj ZPH0ZDt(7807) 
Cc8A.HZ8C]z PHOJDI (760<f) 
CZBC.H6J -PHOVDK7SZ5) 
fA/CBA . ED-.D. hiZBC+NP*. 7BCJ 
Z.PHO7pi(7B*0) 



Allocs next operation to start. 



M&UL00A.OII. 



£D:D 



NEDiD 



i&1! tt? s *~ ^ -* P ~~z- : L 



xyuqop^pv^ I 

*S-'P(''/B27) 



NPOR'.R 



*/ie/Z:2 



JPlft (JZA3^)_ 
PAOX ■+■ PA *# 



1 



QgOj£-*&a2!S. ! 



\Lpcoi 

\J2PQ, 






_ Jf*lPO<i>£4S) _ _^J 



RSAtD (WC03J 



EP.'P(JZAJJ) 



ej.-J2(/¥C£fj_ 






Y.8CH6 



C6A 



NEO:D 



7^L?r r-~z}H--~\l f itm i»»' T£m 



E2EB5 



PHQ2DJ (7807) - input phase 



1 



(s/PL/r)(s:p/s) - RS:X Oveir) 



PL/TO: erase J/a^^tJZ. 

(98*7) (JXO-F (140/3 'J 

CXFS/SCL C/9ff/vJ 
CKFS/BCU f/lBj5) 
&C re j . to Crej. 



PLITI : (J/M)zi6C«7 
(IB 31) &FO/ -+ &FO 2 to Jl-J L 
IX PA C//AI3) 

ftW/.A'/.P2.7 = Y/O/ID/B0UA/D 
UM./////.M1.J 
LW&Xp/BMA/ej z EPiP(jiA3S) 
ES;OC/4iSC>9J 

rpAKvcje) 



D/./7Z '■ //wV /A e« HO +HI // to HO -*HZ 
(q&T>l) IfiPM N>e» //0*P£-/toPO-rH2. 
Creei. —/ te> Creg. 
tor 7 'rcj. to selected Mbyte. 
WJ/.A/JL z tfSCXj: dPALHj 
fl/J). Jl r M(i 1 XI (i$A IZ ) , 
J/ < A/Jl r MS2 X/ ('SA 33 ) 
Jl , J I ~M83Xl0i'A3Hj 
MB '0X1 marts H/0 
P/Bixl marks u/J e c/. 
byte count -O set ZBCC3007J 
LEH+ZB6J -EPW (JZA 31) 
NES:D(//B2 6J X 
_ 70PP UVBO^J 

U/EH.Z8S.£i?:q7 -~E$:0(/4C0?) . 

Lvew./r-zes.A/e/rf- PSAtpfiv&j) 

[J/U/+NHL+*/C00TI2J zlEK.p QIC 1$) 



pi. /r3 : Is/or x H (i6 cm) 

(1& 13) Hreo. te> 0Fre«. 

FSfecxC (I8C3V 
Creq.to Bfrea. 
//^POzBIIP 
f^7/!At.^f/0.A/M*/l^C8A(lBriX) 

&eo +Z8C+£H).A//r3jx MSfiAC*)* 
fZ8C7zZSO fzt,C<r£j 

Dl/TV; Elfr-FM. PC:/€z TF>e0280i) 
(18 1 S) frs>s . £U£j- tT//(Z't8VVJ 
L~EP:Pjz is/Ct<4Cl<*} 
TrexpjzZszCMCo*) . 

TEO-tFH-rZecJz PSA :P OV(OS~J 
C//EO:Pj-PP02PI (7B07J 
CCBAJJZBCJ-PHOJP/ (78OI) 
fz.Be. U£j - PH 04 0/ (7B2SJ 
ENCBA.ED.'D.HZBC+.UHt. Z8c] . 
-PHO70/(78*/o) 




MMl^ui'Ll'^Jl. 



■MttiMiK&imFaii-ftt&fcSiMi 



C8A 



CBA 



.■.^^^■■'■•JtfL^.-j^-.,-.'.^. *«inL.-mmirja-.rt,».mit 



PHOZDI (7809) Z Update byte ac/c/,ej £ 

(S/PL/rJ (SP/s):PH03P/ (73 09) 



mBSXCSM 



puro: cxca/sa oze/s) 

(98V7) BA reg. te> C rev. 
t/SVedZBfo) 



Pl/TZ : Cre 9 + / to Crea 
("83/J y y 

Pt/rj -.CA/BAKC (I6C3(,) 
(<7BZ3) Crej io B/ireg 



\ 01 tr4 ; P/tO Tp / (78</o) 
1(98/5) 



7.BC.H6 



PS.*A(IH82.7J 



RD2R(_nAJHl , 

,(>AP'R C.JZAZ7i\ 



_^C.7?£J2A5£). 



_JE£:Pl'VC«sJ_ »| 
RSA:P(/*rC03) 



E~Pf0I3ZA3?)_ 
ES:P CM/C09J 






3SSc! 



-4 w...".^^-^^.-***™ 



PHCWDIf PHOSDI. PH060/ - s a r>,* as ,« Order Our 
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EriZ -*-*> PJ/A (/3CZ7) 

tU> (HAIS) ' 

£&pro-3 +1 -+-+-E0pro-j 



ETIZ 



DUO 



Q UI 



DU3 



DU*t 



PUS 



DU6 



our 



i ClvcK 



CA3OC(3ZC06\ 
^ CA&ot (IZCO* J 
+ CA6oZ(jZCIO) 
CABoZUlCoBX 
CABo*(ZlLI3 J 
CA8CS(3ZCI8 ) 
CABOe(lZClO) 
CA8P'/CiZClz) 



nern 



P4.NPHC.PHA 

(acoi)G3C2 c Q (/JCZ7) 

AO-7 -*So-7 -&+ED0-7 

[if S *Oj - A/SZO (ZJC06) 

eta toe net zer0- 
KtSZO -<*CC3(6A30 

re mem bers ct octet m*S z*?rcr. 



AC A 8 01813") 
CABOO-07 

adil (iserO 

ADATO'3 '1 



'ADATO'7 



-+AO-3 
A*-7 



Of CASC/-07 -Sj ( err D, e J: i 



IS£(6A06) 

negative s/gn . 



FtCABCC.CABOl 7 = ISPO(2Z8*7) 
L+CA 8 oo. CA 8 OZ /_ si<y» in M. S. D.- 

/+ CAB&t . CABCS / -IS PI (ZWMj 
L+CA 804.CA B06J sign in l.S.P. 



(jSPO-f-t/ISPl) 

EVP (76AZZJ 

EDPfO-3+J - 



CCl (6A33) . 

/ Uegec/ a/iyit ar^/jprr. 

FPPT0-3 



(Pt.PHA) -++> P6 (>3CIH) 
PHA -A-+PH8 OiC Jl) 



t 

P6B 



Ptf.PHC.PtiA 



3-C 



♦ " 



dtttrabyte |_ 

(/rpr* memory) *_ 



MP 



UVI 



£Hi. 



Smqie. UZZjfiH 



PU<+ 



MS, 



Dl/6> 



Pur 



DECIMAL LOAD COMTMUED 



t ClscK 



CA8CCC32CD6 ) 
cAeoi ClltC't ) 
CA8CZ (J>lOO ) 

*. CAyoz C3zcc6 ) 

CA80V CJ2C/3 ) 
CAB05 C32CW ) 
CA8C6 C31CIO ) 
0ABO7CZICI-L) 



J Clock 



t Ci<7Cf\ 



P1.PHC.PHti 

03COZ)03C30) (I3CZ7) 



AC A 8 CW8Z3) 
CABCOC7 



(l h /tc oyerand J 



ADATO'7 



AD1L (IB $11) 
A DAT 0-3 

Ok ~+- 



-*-A0-3 
At-7 



ft'/ CABOH-07 -B* erD, t J:l -*-+JSE (6AOt>) 

negati ve *i$" • 

TtCABOO.CABO/ ] -ISPO (Z3BM7J 
L+- r CABOC.0A8C2J_ 






CASC/. CA8CS 7 =ZSPl "(ISBH*) 
806J 



■K^ABOV-CA 

(ISP0+H1SP1) - 
EUP ChSAZt) 

.. eppro-3+i 



S/gn /» M.S-D. 

'1/23BW 
si cj/j ,,/ L.S- P- 



CC1 /CA33) 

illegal dt'gi'r <y sign. 

- EOPr<?-3 



(Pt . PHA) -*-*- P6 03CIV) 
PHA -**■ PPB O3C30 



P6B (I1C36) 
AO-7 —+S0-7 

PUB ■+*- PUC Q3C3C) 



SDO-7 

las t byte ta EPteg . (lac. M) 
■ CC3 (6Ali) y 



T 



PSC (wccO 

ACC (.3.26HS) 

CCi -*-*-Ao ClOBir) 
(AflSE.CC3) ->-* A2 (ZIBI1) 
(ISE.CC3) -V-*- A3 (218 Z3) 
(CCl.TMASK) -++AV t 2/027) 
(CCt.K'TMASK)-+*'A5 C 2/8 J/ ) 
A/CCi •+-*- A6 CZlBJf) 
AfCCZ -+*A7 (2IBZ3) 

EDJV (238M) 

/*/ -+*- POPTO-3 






j-'SEJ: D 
visej: c 



+ 10-3 
■I0-3 



PMC 



•PHA (I3C27) 



Ce-ne4*t/&M 
cad* 



DUEAID 



DUO 



DUt 



P»2 



DV3 



W 



IWL. 



PU6 m 



MIL. 



DUlO 



tClocA 



50 (jocjc^i 

51 (30C3I ) 
SZ C30C33 ) 
S3 C30C3H) 
St (28C30) 

55 (2€C3\ ) 

56 (28C33) 

S7 Czec3i) 

DUEF (ifAZZ) 



P6.PHA^ 

03cw)(i3ci7) 



AO-7 



"Sc-y 



DOUT (Z3B03) 

Sc-7 — *• puo-7 

DUEF (iSAZZ) 



ADIL (I8B22.) 

10-3 -+^A4-7 



ESL ClAJo) 
EDO-7 -+-. 



I, S. Byte c/rfate 



l / cfPT'O -3 r Ml S -31 J z EDMA (IZ A U) 

£~b MA -*-** C'Pi ( 1 <7 A 3 3 ) 

usea ' l> c/'ettr t'tsttr-t Dec. Aceum. 



*<rf 



3-c 



DECIMAL L0AD COhtTJHUED 



W 



0UI 



Srst 
leant Si0»tif, 
ttatut t>yte 
trP/S 



PUZ 



P</3 



£>V* 



VV5 



Due 



0V7 



l<tst 

data -by to 

to- 

CPU 

fast memory 

, DUEND^ 
Csets swi) 



S ClocK 



SO (Z0C30") 
S I (30C3I ) 
SZ (30C33) 
S3 (30C3V) 
S* (1&C30) 
SS (28C3I ) 
$i (16C 33) 
$ 7 (20C33J 



L 


DUO 


'jm ° ut 


c_ 


Out 


Da. tit Or Os u 


Dt/3 


/-■ * 


DvV 


CPU Q 


DOS 


■fast weww/. ^ 


DU6 


y c= 


QV7 



/V ClvcKs 

SO (30C30) 
Si (30631) 

52 C30CJJ) 

53 (30C3t) 
SH (18C30) 

55 C28C3I ) 

56 (Z8C33) 

57 (23C34) 



1 


ouo 


c~~ 


Qui 


u ^ 


t_ 


PU3 


£^ 


out 


' DU5 


C 


DU6 


W /)^7 


r 


DtO 



1 ClocK 



50 (30C3O) 

51 (30C3I ) 
5 2 (30C33) 
S3 (30C3t) 
St (28C30) 

55 C28C3I) 

56 (28C33) 
S7 (28C3H) 

DUEF (I8AZI) 



EPOWtf (I8A30) 
EDPTO-3 —i 



•EDPTO-3 



CPt.PUA) -++P7 (I3COI) 
PfJA -**■ PHB 03C3/) 



P7.PHB 

(I3CCQC/3C30 

BO-3 *SO-3 

AH-7 —+S4-7 

DOUT (23BOJ) 

SO-7 —+DUC-7 

CH<rPiJ= ESL (9A3P) 
EDO-7 - 



■Bo-7 



C&Pil: o's 



80-7 

tscieair Dec. Accum, 



//'/ ' EDPTO-3 =A/P2ff'3/J- EDMA Q2AV*) 

EDMA -++■ G-Pl C29A33) . 

used tercleetr rest o* Dee, Ace urn. 

FDOWti 0SA30) 

EDPTO -3 —J -**^ EDPTO-3 



P7 (I3C06) 

BO-7 —^SO-7 

DOUT (23BP3) 

SO-7—*-DUO-7 

CXfrPlJ-ESL C9A30) 

EDO-7 -++BO-7 

C&pjJ: o's -+-* bo -7 

to clear Dec. Accum. 

Cf EDPTO-3 -MR28-3l]=£DMA C/2A4t) 

ED MA -+*-OPl (29A33) 

usee/ So ctear rest 0/ Dec. Ace urn . 

Cif EDPTO-3 =/S7= ET/5 (IAS?) 

K.S.Byfe m ED reg . 

ETI5 -++PHA 0JCZ7) 



ETI5 



UETI5 



P7.PHA 

Ci3C06)03C27) 

B0-7 —*»so~r 

DOUT (23803) 

SO-7 -~* DUO-7 

last byte to CPU 

DUEF OSA2Z) 

sets SH/i J* CPU 



>v 



'- /,', 



Ha 



DECIMAL STORE (7F) 



CPU 
INTERFACE 

DUST A/IT 



94-7 



R28-3/ 
decimal trap. 



Irst 

least giefm'f, 
etcttet byf* 
(fr+m MIS J 



• &*.t*t bytes 
from* 
CPU 
f*ttHeme*y 



DU<t 



DU» 



PUS 



DUt> 



DU7 



coo 



DU* 



Ml 



QU3 



pun 



poo 



jm. 



De/Z 



Dl/3 



J2ldL 



uvs 



DU6 



PU7 



DUO 



JSt 



M? 



QUH 



PUS 



JML 



DU7 



S CtccK 
CA&OlCllclH) 

CA305C32C/8) 
CA606 (31 CIO) 
CA807 (3ZCZZ) 

CABCO (J1C06) 
CASCi C3ZC04) 
CAB02- (3ZCIO) 
CA803 (3 ICO 8) 

CAS/2 (32CiO) 



"iWjLBrirr 



—■' *—•"■"*".*-■'■■ 



CAB 09 —*- CL £A R (n A w) 

ready dec 1 trial umt for next trperat'tr* 



CA8000+ 



CAB0O-03 



CA8JZ 



et-7 

epeecte foCref. 



Rie-31 

Operand letyth ttt bytes 



TMASK C/JCJ3) 



dectmcxi trap bit 

CcABOf. CAB05 . CABC6. CA Bo7j: I ■++- PS (i3COt) 

i ■+*~Ph'B (/3C3U 



t CLOCK 



P5B otcHs) 

Ot-7 -*■ ODST (Z 7C/y) 

decimal Starr. 

/*-*+' edpto-3 



PH6 -++* PHC CiJClo) 



i CLOCK 

CABOCQlCOe) 
CA80 1 Q2CPV ) 

CABozCzzccs) 
CA804(31CI3 ) 
CA805 (3206 1 
CA806 (3ZC2.0) 
CA807 L32C21) 



PSC (MCZ5) 

AC Ad 0*023) 

CAB00-07 — 



APIL (18811) 

a p Arc? -3 



-AOATO-7 



AO-3 
A«'7 



[t/CA80V-07=8, t 0rD l( J'-l -r-~ 

p-CABOO. CABO/ ]=ISPO (238*7) 
l*LCA B OO. CABOlJ- S'1» "* Af. S. 

1+CABCV.CAeoS J-ISPl (238*4) 
L+CABOH.CAB06J 



ISO (6AOH) 

HcjatiYC sign . 



J/p/t in L.S.D 



TSPO -*+ CCS ((A3 3) 

jl/eoal digit 
ISPS -*♦ OP 3 CiU V) 

rvsrtemhers tt*e siprt. 

CifEDPTO'3 =t/X28-3lJ*EDMA CfleV/t) 



SPMA 



6-Pl (2.9A33) 

reached te*jtk 



£0OV/Af .09A3O) 

£PPT0-3-l -* 

PRPRE 08 A 2 3) 
tr -**■ PRO -3 



-EDPTO-3 



/* Clicks 



CA8P0(3ZC06) 

CABoibicoq ) 
CABoiZsiao J 
CAB03 (32C08 ) 
CABCt (1ZCI3 ) 
CABC5(32Cl8 J 
CAB06 (32CZ0 ) 
CA8C7 (32CZ1) 



AO-7 — *• SO-7 -^ PAO-7 
ADAT0 7 



PS Cisco f) 

DRO-3 —»DAprc7-J 

PA rty. pe**t*r 



A CAS Of 823; 
CAB OO 07 

ADATA (11821) 

A VAT G -7 -t-*-A0'7 

ft-CABOO.CA80l l^JSPO (23BHT) 
LfCABOO-CABOZ L s<9»in M.S. P. 

[+CAB04.CA&&5 ]=ISPl (23BM) . 
UCA BOf. CABC6 J s/f* m I .S. P. 

(IS PC + IS Pi ) -++CCI ((A3 3) 

l lie $at digit 



4-b 



last 
electa byte 

/rem 

CPU 
fast Me»*ory. 



DUfJJP 



i 


decimal STORE COHTIUUCD 




4 . 


a 






[CABOOP7 *Oj~fJCA$Z, 06B**) 

data n<rt z.*'er. 
(A/CA BZ , £PS) -++CCZ CtK$0) 

Significant etata Ust 








Cif£I>PTO'3zA/RZ?-3lJ = dD>fA(lXA**t) 








£PMA -++SP1 Cl1A3i) 








f'S forms =oJ= eroo cseis) 




/ 




£roO -f PVA C/3C2.7) 

ED0»/h/ 08A3O) 

eOPTO-Z —I -++- EDPTO '3 




• 




DOWk/doAli) 

t>*0'3—l-+*-f>PO'3 






£TO0 

< 




ueroo 






r 








/ ClffcK 


P5A 0«c*6) 




1 DUO . 


CABOO (32£06) 
CABOI QlCOt) 
CABOI (JZCIO J 
CABOj(ZlcOBl 
CABOtf (32CI3 ) 
'CABCS (11C IB) 
CA8C& C32C20) 
CAB07 tiKZl) 


DR0 3 —*PAPTO-J 

PA re$. pointer, 

AO 7 — *-SO-7 -M-*" DAO-7 

AC A 5 09823) 

CABC0-07 —+-APATO-7 




1 DUt - 




1 DU1 I 




' oi/i - 




1 Dutt I 




j DU£ ' 




I out ' 




| DU7 \ 








AOAta (iien) 

ADAT0-7 -^-ACP-7 








f+CAeoc.CABCi 1 zTSPO(23B*t7) 

L+ CAsee. cab ft J. si?n w m.s.p. 

I+CABCV . CA BOS 7 - LSPl (238 W) 
L+CABeQ.CABCeJ Jign/n L.S.D. 








CjSPO + JSpl) -+*> CCl (6A33) 
_ _ t'Ueqai dtmit 
[N6P3J;i -++CCI (4A33J 

M/egaci s/$h. 








Cif CA8OC-07 ^OlzfJCABZ. 06BU) 








CVCA8Z , GPJ) -*-* CCZ (6A3o) 

fiymjicotnt cfetJet lost 








D<7Wti (20A&) 

PROS —1-++PR0-3 




\ bUiO 


PieFClBAlZ) 


PSA —*- DUE.F OSAZl) 








PSA -++■' P6 (i3Cll) 








PUA-++- PHB Ci3C3l) 







/ CtocK 



P6B (/test) 

DRO-3 



" DAPTO-3 

DA r», pei n Ccr 

SC'7 -#~*-DA<?-7 
•+^t/CCL C6AZ9) 



HC 7 —9 
CcciJ:l 

MRZ8-3J -+>DZC-2 
PP8 -*> PHC (I3C17) 



I 



/ ClocK 



P6C (mcoi) 

ACC (23&V5) 

CCl -l-*- AO (Z0827) 
CC2-++ A I (20B3U 
(CC/.TMASK) -+*AH (2/827) 
(CCi.NTMASK)-++A5 (21830 
NCCI-f-- A6 (2 IB 'If J 
HCC2 ++A7 (2)321) 



P33& 3-1)5 



4-C 



crele 

& 
abort 

t'*6. 



DUMP 



on 



Qui 



PU 



DU3 



MHJL 



P"5 



QVt 



QV7 



PUIO 



PW 



Most***!?. U 2ZL 

tS U &&- 



OU7 



OCCI MAI STORt CCAJTINU£D 

[1/ Rl 8 31 -J J - R TOI (HBIS) 
Cktoi.mispJ: C H 



J 0-3 
r*s< t«se s*jH 
r*T0t.ISOJ-'fi,4 -+-*JC 3 

PHC -**• PHA (iSCll) 



T 



/ Clock 

50 (30C 3o ) 

51 (30C31 ) 

si(3oc33) 

S3(30C3VJ 
S¥ (18C10 ) 

ssaeczf ) 

56 (28C33 ) 
S7C28C3V) 



DUCFClBAll) 



P6«3CI*).PHA (HCZ.-T) 

AO-7 -+SO-7 

DOUT (23603) 

SO -7 —+DUO-7 

DUO -J — *■ PA PTO -3 

DA rcy . pain ttr 

APA (1983?) 
DAC-7 — 



'APATC'7 

■ADATA 09B21) 
A0ATC-7 — 



APArc , 

AC-7 

[if DXO-3 =Wl ' -DTJ¥ (2JAJ8) 

DTI* — *- API L( 18621) 

JO-3 -+*> AV-7 



[it DRO-3 -)3l=PTi3 (2IA37) 
[Dri3.U£SP]-C,i 
Cpr/3.ISPj-D,f - 



+-IO-3 

positive Si tin 
10-3 7 

negative sign. 



DUP (16 All) 
DR.O-3 -hi 



P6A - 

DT/V 
P6A 



+ PRO -J 
DU£f OBAZl) 

+ PHA 03 c n) 

P7 (I3C06) 



UOTIH 



CtorHS = 

length -J 

SoCsotzo} 

SI C30CH ) 
SL C30C33) 
S3 (3CC3H\ 
S* C2BC3o\ 

55 C28C3I ) 

56 (.28033 \ 

57 (28C3V) 



pr/¥ 



P7 (l3CO<) 
AO-7 —rSO-7 

pear Cue 03) 

SC-7 — -DUO -7 

PRO -3 —^DApTO-3 

PArecf. p&inter 

ADA C/9B30) 
PAC-7 - 



*APATO-7 



APATC —p- ADATA 0*822) 

ADATO-7 -++A0-7 

Clf PRO-3 -NJ-DTIU (2JA38) 

PTIH —+-APJL (18612) 

10-3 -++AV-7 



[if PRC-3 -I3J- Pr/J (2/A37) 
fPr/3.iV/SPj: C* -++-JC-3 

[dti3.ispJ: D, t ■ 



DTlH 



/3cs/tire j/o/f. 
10-3 

negative J/gH , 

PHA (i3Cll) 



Page 3-J/6 



DTlH 

1 

P7. PHA 



NDri<+ 



P7, PHA 



4-d 



t«us? sigm't. 
cCettcn byte. 
Cer 



DUEND 
(set* SWl) 



QUO 



QUI 



DUZ 



DU3 



JttUL 



ous 



QV$ 



DU7 



DECIMAL STfRE CONTINUED 
BBBBBOaaCE 



Pi"p 



J clecK 

SO (30C3O) 
5 1 (30C3I > 
Si C30C33) 
S3 <30CJ*\ 
St (28C30) 

55 (28C31 ) 

56 (28C33) 
S 7 (28C34) 

DUEFUBA2.-).) 



P7. PUA 

C/3C0*)03C17) 

AO-7 — -SO -7 

POUT (1JB03) 

SO -7 —+DUO-7 



CP7.PHA) 



DU£F 00 AH) 

Sets SWJ in CPU 



P3ae 



DECIMAL COMPARE (70) 



DO 'START 



0V7 



R2B3I 

PM 
oleoma t trap. 



OUEtJD 
Sets £u/l 



Jrst .* 

rnest riant** 
data byte 
fretn 
Mfmery 



CPU 
INTERFACE 



W7 



PU*+ 



M0i 



pa$, 



VU7 



PUP 



LUi 



QUI 



QUi 



P t"l 



U_ juhq- _ 



Dl/C 



M 



Ml 



£k/3 



PW 



JM 



M6 



W 



PUEA/D 
Self S«/J 



Qf/IO. 



I CLccK 



CA801 (.3ZC3*) 

CABOl (3ZCI3 ) 
CA8C5 (32CIB) 
CA8C6 (3ZC10) 
CA607 (3ZC22) 

CABOC -32CC6 ) 
CAdOl (llCCt) 
CABOl C3ZC/C) 
CABP3 (ZICOB) 

CABI2 (32CHC) 



am 



CABC9 —~ CLEAR (iiavi) 

reetc/y dec* mm/ unit' ti> HfMf cy'rativri , 

C A 601-07 -*■* 01 -7 

r/jceatt to- &rcm 



CA60O-03 -++> R28 3I 

operand Zenith in bytes 

Cab ) z -*-*- tmask(i-&cit>) 

atecirna/ tra/J bit 



(CAB CI. MCA 606) -**■ P¥ ClJCOl) 



JCUcK 



I 



P4 (I3CCL) 

oq-7 — #- oas (hchX 

fcrr ctecth*txl cc-r"/tare 

NRie-31 -++• e ppt o-3 

set j v/? EP jpm ifer. 



I Clvt-K 



P(/EE(t6A2Z) 



I 



P4B (2«£36) 

Fif EPPTO-3=WJ'ETMC2A36) 

^fLVrana IS J Eyte teng, 

Etih —^DuefOsAiz) ' 

Brit- -++P//A 03C27J 

EDCWH 08 A 30) 

EOPTOS — / -*-+E£>PTO-3 

PHB -**• PPC03C3O) 



i Clock 



CA0OC (31C0O 
CABOl (31CCH ) 
CABCi Ciiac ) 
CA803d2CC& ) 
CABOl C-ICI3 ) 
CA8P5 ?2-C!S ) 
CAB06 ^ZCIOJ 
CABC7 llCll) 



PUEPOeAlZ) 



ETI* 



P4.PHCMPHA 

Cl3C02.)('3CJOj 03CZB) 

ACAti 01623) 

CABCCC7 —+-A PA TO -7 



ADAT8 



-A PAT A (/9#22) 

AVATo-7 -++ AO-7 



[+CA6CC. CABOl 1-JSP0C13817) 
I+CA8OC.CA&C1J 

ftCABO'-t.CASCS 1- 
ttCA£C9.£A30C J 



ClSPO +JZP1) 



sijm 1 ft M.S. P. 
JSPJ ( Z3S1t) 
Jiyn //t jL.S.P 

■ CCi (6A33) . 



C/'f ED Pro -3 -12 J -£ T/Z (2 A 08) 

ET/2 — * DUEf (18 All) 

sets Sia'J ,' n CPU 

ETIZ -*-+- PHA (I3CZ7) 

EUP (I6AZ3) 

epptc-3 +J -**■ ePPro-3 
J -++■ A/P//C (13 a 9) 



M£TI2 



ET/2. 



Page 3-J/B 



PM 



W.PHC.PHA 
Pt.NPHC.PHA 



S-b 



data 



dubmd 

setsfWl 



GeustsifHtf. byte J 



Single 
ctataAyte 
/rem monies/. 



DM 



JLUJL- 



jBLL 



ML 



Dm 



_&£. 



_£&L 



M 



OUIt 



MSL. 



PC 



MO_ 



jBcJL 



&« 



DC 3 



M£. 



ML. 



DECIMAL COMPARE CONTINUED 



DUO 




| D/j/ 




. Vi,J 




1 cefj : 


| DUt 




fits 


* 


1 DC6 




i a/7 


- ■ » 



Clacks - 

length ~Z 



CABOO 
CABOl 

CABCl 
CA&03 
CABPt 

CABOB 
CABC6 
CAB07 



(32CC$\ 
L11C0H\ 
(32CI0J 
(MC08) 
(3ZC/S) 
(J2CI8) 
(SIC 10) 
C32C12) 



DUEFUSAll) 



■a 



P*f cue 02.) 



AC-7 



'SO-7 -#-* £D<? 7 



ACAeCwBlS) 
CA800C7 



'ADA70-7 



A DATS 



•APATA(/902Z) 

AOATO-7 -+-*A0-7 



ft CABOO. CA&CI J=JjP0(23BV7) 
L+CABCC .CAB02.J. 



p-CAB&7eA W 605*]=ISPJ(lZ6iHJ 
L+CA8O(tXA&06J 



[+CA8O(t.CA&06 
(IS PC +ISPi) 



Siqh in M-S.D. 
JCJJ3VVJ 
siy» j*$ l.S.D, 



CCt C/AJ3J 
lUejett c/ifit 



fi/££>PT0-3 -J2J -era (ZAOS) 
er/2 — r-pvef Oba2z) 

sets SWl ir, CPU 
PMAC/3C27) 

eppr&-3 



EM 



eUP 0<A_2Z) 

££>prt?-j -hi 



ith 



i ClvcK 



CABOO (31CC61 
CABOl (}lCCt) 
CABOl fyicic) 
CA&03 C32CCe> 
CABOV (}2CIJ) 
CABOS C32CIB) 
CA804, (32CZO) 
CABC7 C32C2Z) 



Ntriz. 



P4.MPffC.PHA 

03CP2.) (I3C21) 03CZ7) 



A 0-7 



•SC-7 



AC A B 09621) 
CA8C0 C7 



£PC7 
AOAro-7 



ADli. C/SB22) 

ADATO-3 -+*AO-3 
Oi -**A«-7 

ft/ 'CA0W-O7z S„ erD* 7/ / 



IS£ C6A06) 



L 



^CABGC.CA&P/ IzJSPO (238V7) 
U^ABCC. CAOOlL Siftt in Af.S.l?. 

[+ (ABC* . CA BOS 7 c JSPJ (238WJ 
l!*CA80t.CAB06J s/9/1 '* C.S.D 



(rspo + a/ispjJ 



CCJ($A33) . 



EVPOtAZlJ _, 

BDPTC-3 -f~J -++SOPT0-3 

(PV.P/tA) -++PS CtJCCV) 

PtJA -~-P/iB 03CJI) 



ICle-cK 



CA&Oo 
CA80/ 

CABOl 

CA803 
CABOH 
CAB05 
CABOh 
CABC7 



(32C06 ) 
(3ZCOV ) 
C31CI0) 
OlCcS) 
(3-ZCtS) 

'32CZ0) 
(32C22) 



Pq.PHC.PHA 

(I3CC2) 03C30)O3C2 7) 

ACA8 (t96*3) 
CABO0-C7 



(Le»9th=l) 



A OIL (/882Z> 
AtPAro-3 

O's -, 



'A0ATO-7 



+AO-3 
A*-7 



[if CA6^07z:8 lt &rD^]:i 



?age 3-//? 



jse ((Act) 

negative fi$n. 



t 
P6B 



5 c 



DECIMAL COMPARE COAiTlNUFD 



CA BCC. CABCt J rr ISPO (2 3 St '.') 
tCABC4f.CA8oS 1=JSP/ U3tt*<*J 



sift* jh M'.S.O. 
. , rJSP/Uj 
CAB0*. CA&C6 J st$H /n L.S.O. 



ClSPPrtVlSPj) ~+~C£J (MJJJ 

rfejet/ a/ig/t ^//^, 

SUP OfAZjJ , 

fOPTCJ +J -*-*» fDPT0 3 

(PV.MaJ -+*~PS (I3CO*) 

pPA ■++> PH6 OJCJI) t 



J ClocK 



P5B Ok*s) . ! 

Ao-r —~S0-7 -#-*> FpO-7 > 

but ,&,{<, *,& tvfDrej. CUc.PO 

-Oiy Cl38e*J "~". '."""■ 

/¥-+-fOPr03 l\ 

Pf/0 *++> PMC OjCJpJ 



two 



teast SifHtf. L 



ML 



ML. 



d<lt« byte 
f„* A/5 



MJ. 



M!L 



ML. 



Dl>6 



W7 



X Clefrk 



CA&OC (31C0(,\ 
CA8C) (3ZCOH ) 
CABOLQlttol 
CABClQieoS} 
CABo* (3ZCI3 ) 
CAB05(3ZCIg) 
CAB0b(32Cl0) 
CA807 (3ZC11) 



T 



PSC CAVCJSJ 

ACABCI98Z3) 
CA80C-07- 






..■•:-. 



APATO-7 



APU 088X1) 

ADAT0-3 -+~AC-3 
OS -**-A*'7 

C'fCA30*-<fT=e,i »rP M J: t -e+ ISOftAOH} 

. . nefttti^e rtifH. 



[+CAB0O.CABOJ fzJSPOCiSatZ) 

LtCAeoe- caboz L jvj« in M.X. D. 

ftCA&O*. C*B*S JsifP* Zl3B4f¥J 
I'fAfM • C*$Ct J "9» ini.S.0. 



... f 

.. i 



CCJ CSAJ3J 
6PJC&4JQ „ 



ispo 

ISPS 

£OP-7 

£SL (9A3C) 

SSH0-7-++' 80-7 

& ePPrc-3 =A/X2$-2lJ r£PMA OZAtU) 

EDMA -+-+-6P1 CHA33) 



¥*• 



etteto* *prrai*d .. 



£P<7K/A/ OB>A30) 



>£OP70-J 



PPPPS 0*A2jJ 
M-++>P*P-J 

fir cuMrtss PA rej. 



1* CLecKs 


PS CISCO*) • .■: r-r- .-- -_-r4-r-: -:— ■ r- 




fr/lS£*JS0j*A'SV6QuW 1 ' 1-4 
AC-7 +80 r —**0-7 




A9-T — BC-7—rS0 7 i 




SUB ~-+~ *PJ c'tAez) ' ! 
remembers suotr**** 


i 
i 


SO-7 -¥+ PAC-7 

result t+ DArey. 




Cifst-Ol"AfSZt?Ci3CO0 




uszo -»**> ssj CtAiO 

number* **t eyu*/. \ 



Paje. 3-t20 



, Data - 

/ram CPD 

fas* Mewr/ 



last 

(tnc$rjiq>l'f) 
data byte 
frrM CPV 
A*st~ A-fewcfy 



£>U£A/D 



DECIMAL COMPARE CONTINUED 




t 


1 Du0 • 


CA6CC(32CC(, ) 

cAbct Oicc*} 

CAB 01 (31CIO J 
CA803 (-32COS ) 
CAB Oi4 (32CI3 ) 
CAb05 <72C id ) 
CABC6 (3ZC ZP ) 
CA&07 (32C2l) 


ACA8 U7&23) E 
C A & CC C 7 -++ADA TO ^7 | 

AOATA Mail) 

AD ATP -7 -++■ A 0-7 

[+CA8CC. CABCI 1 =JSPCOsv/i7j 
L+CABt C-CABOzJ sin* i» A7.S.D 

H-CABCX/. CAB05 IzJSPi U3B^V 
L+CABCAi . CABC6 J sifii in L .£. P. 




PHI I 


1 DUl \ 


1 Doi * 


1 i M ; 


i du'j ; 


1 Do6 r 


CV7 ' 








(UPC + JSPJJ -^*-CSJ ((A I 3) I 








BOO-7 — *" £SPC-7 








tUt-PjJ - £SL C9A SC) 

£SPc-7 ■^*'BC-7 








fcpjj: 0} -+~£c-7 








O/ £DP7C-3-A/eze-J/]:fPA1A ()2AVt) 

CDMA -++6PJ C29A3}) 

end *f &/> trot tic/ 














fif fpPT^S ~CJ= E'T&c CSBI5) 








£TO0-^>~PA7A OJC27) 








EDav/A/c'/gAJo) 

BDPTO-3 "1 -*-*■ ££>PT0-3 . 








D0U/A/ (ZCA23) 






£TOC\ 


NETOO 






\ 








J C toe* 


PSA (t¥C«6) 




1 °°° r 


CAftCC>(32CC6) 
CABCI (32C?<+> 
CA6CZ OHIO) 
CAB 63 (SlCcBl 
CABOtf (32C 13 I 
CABCS (32C/8 J 
CABCI, (32c2o) 
CA&C-7 C32C22) 


rS(JBj:A0-7 — BP-7 —rs-C-7 
Cksu8J:Ac7 +B0-7 —*-SG-7 

SO -7 -H-+DA0-7 

[i/se -7 * oIta/^zl? C&'cet) 

A/SZO -+*■ CCl 76A3~0 . . 




1 !>ul r 




1 Dfl ' 




1 Dui \ 




1 DuU ' 




1 Du<i \ 




1 DM \ 




1 W7 \ 












ACA6C1823) 

CABCCC7 — *-ADATO-7 








ADATA OVBZZ) 

ADAT0-7 -t^AO-7 








[+CA8C0. CA&o/ J -JSPO C23BV7J 
UCAB£>C.CA£eZj fio» in rf.f.P. 

r+CABC.CA&OS 7 -TSPJ C23SW) 
L-tCAB&V .CABC6J sj$h /// L.5.D. 








(*J$P0 +JSPJ) -++ CCJ (6A3J) 








£D0-7 —*£S'PO-7 








Ch/&PjJ-£SL C?A3o) 

£SHC-7 -*-*60~7 








COPiJcOi -++£<?■ 7 




Ig DUIP 


PU E F G$A2Z) 


PSA —+■ DU£P OS'A 2 2) 
PSA -+*- P6 03C/V? 




X* 








PPA -***- PM8 Ojcz.O 

, . 





Sd 



S ClecK 



P6B n»c3<) 
[hsubJ:ao 7 +807 
CsuBl:Ao-7 —bo-7 ■ 

SO-7 - 



-+S0-7 
-SO-7 



DAO 7 

Store taut byte (nto PA re? % 



17 



7 



5 e 



DECIMAL COMPARE CCNT1NUEQ 

[if SC 7 XCjz A/SZC (23 Cot) 
tJSZO -+-*- CCS (6A3l) 

rifc-Wr/fa*/ Of Urrder-//o»sJ r SCOS (J&2.3.) 
SCCS -+-* SCO (<10O<j) 
SCCS -++ CC3 (iAZl) 
PHB V-*- PHCOlCSO) 



1 eiocK 



P6C Oica) 

ftJSD.CC3.NOPSl 
+ JSD .CC3. vsco I = IJU£6 (3 J 62 2) 
14NISD.SCC.0-PS J 

ACC (l3$«5) 

eel -+-*■ Ao (2062?) 
(CC3.M1NE6) -r+AlClOBM) 

(CCl . TMASk) -++A* (21327) 
(e CI. NTM ASK )->-+■ AS (ZIBJO 
t/CCl -++-A6 (21811) 
NCCL ~f-+A7 (2/623) 

P6C -++P//A(i3C2r) 



Condition 
code. 

abort 
information 



out HO 



1 


DUO 


£Z 


DtJi 


u .. 


DU2 


t* 


Din 


u Duu 


r 


DU5 


l« 


DUG 


(J OUT 


L_ 


MIQ 



J ClacK 



50 (JOC3D) 

51 (3CC3I) 
SI (30C33) 
S3 (30C3H) 
Sf (28C30) 

55 (28C3Q 

56 (lSe3i) 

57 (2eC3¥) 

PvfftfeAzz.) 



P6.PHA 

03 OH) (13(27) 

A0'7 -*>SO-7 

D0UT(Z38O3) 

50-7—*-Dl/O-7 

DCJ£F OeA2Z) 



?*9<z 3-JBZ 



DECIMAL ADD (71) 



DUSTART 



04-7 



R23-3I 



DM 

decinml trap. 



CPU 
INTERFACE 



PV* 



DUBA/D 
sets SWl 



Irstr 

Most sigmf. 
data hytc 

nttnwy 



DUENP 
&cts$Wt 



t>u+ 



PJ/5 



DO 7 



QVQ 



QUI 



Pj/L 



QUI 



DV'Z 



eujo 



PUQ 



out 



jm. 



PVZ 



ouu 



P"S 



QM 



Qu? 



\^ D U/O 



J CiocK 



ChQOq(32C1if) 

CABOS (21C18 ) 
CAB06 C3ZCZO) 
CAS07(31C11) 

CABOO (J2CC6 ) 
CABOI (32CCH) 
CA801(32C/O) 

C A803 (jzcoe ) 
CABI1 (32CW) 



CABOI —+ CLEAR flt AM) 

fwdy <£*amcil u^f &r n«*t cp*nut»<M 



CABOV-07 



operate f& tTrea. 



CABC0-03 •++■ R28~3l 

epernid length Ci* bytes) 

CAeiZ -++■ TMASK (i3C3'S) 

otecft?t£*£ trap b/t 

(CA80<f.KtCAB05) -++-PV (iSCOlJ 



iClocK 



T 



P4 C3COL) 
GV-7 



OAD0C2ICO7) 

4ecir*icf/ ctc/ct 



MZ8-3I 



fDPTO-3 

set J ujp FP ^a/tttetr. 

Ph '8 OiCJi) 



/ Clcck 



D0eF(l8Al%) 



T 



P4B (ihbv) 

Ci/ E0PT0-3 -J<+J-£TW (2A36) 

opervtng/ is J hyfe tang 

ETW -++- PHA ('3CZ 7j 



'£PPT05 



£DcwrV C/SA30) 

£DPTC-3 — / -*■ 

PHB -»**• P/tC 03C3O) 



J ClocK 



cABocOzcce) 

CABOI C3ZCOVJ 
CAB01L3ZCI0) 
CABOI (3 ZCCS) 
CA804C31CI3) 
CABOB DILI'S) 
CAB06(32CZO) 
CA307 Ci2.CZ!) 



bUEFOBAZZ) 



ETff 



P4.PHC.I/PHA 

03COl)03t3o) C13CZB) 

AC A 8 0<7BZZ) 

CA8CO-07 —rADATO-7 



ADAT& 



•A PAT A (WB22) 
APATO-7-+ 



AO-7 



fi-CABOC. CABOI 1 zJSPO (23BH7) 
L+<CA80O.CAB02J^ s>*n In H.S.D. 

[+CABOV . CABOS 7c JSPj. CZ3B *v) 
l+CA 8 W. CA B06 J s>9n in L.S.P. 

(iSPO-USPl) -^CCJ. (6A33) 

i/leya/ ctiyit 

[i/e0P7O-3-{2J=ETl2. (ZACS) 

BT/Z —~DUEF(ieA22) 

Sets SvsJ in CPU 

FTIZ -++ PMA (I3C27) 

EUP (I6A13) 
EDP7o~3+i 



EPPTO-3 



A/PPC (/3C2 9) 



ETiZ 



Pt 



fy 



e 3-/2 3 



1 P-r.,-PC.FhA 

PH.UPHC, PPA 



6b 



'd*t<* *>ytes 
(*»m memory) 



DUENP 
(sets fu/J) 



last 

etufu byte 
CAvh* memery) 



data byte 



DUO 



PUI 



ML. 



QV1 



DC* 



MS 



out, 



ei/7 



DUIO 



QUO 



Pi/t 



PUZ 



_gjo. 



DM 



PUS 



Out 



PU7 



Due 



c ut 



IrVi 



■Ji±. 



±Hi 



DECIMAL ADD CONTINUED 



Clexus^. 



CA80OC32C06) 
CA80l(J2Cct) 
CA8C2CZZCI0) 
CA#C3(J2CCe) 
CABCt(3ZCl3) 
CABCS(Szcie) 
CABOb(zlClO) 
CA507C32C22) 



DUEFOeAll) 



P4 (13 cot) 



AO-7 



'SO-7 



AC A S did Zj) 

CA6<?CC7 



*■ £DO-7 
'APAT0-7 



1 



A OAT a 



•ADArA (I9B2Z) 

A0ATP-7 -++-A0-7 



FtCABOO.CABol 7 - ISPCdSB^j) 
L+.CABC O. CA BOZ J S/in '» At. S. P. 

R-CABO^.CABOSl-ISPj. (Z3BV*) 
L+CABOV.C4BC6J sign in L.S.D. 



(jSPO+JfPJ) 

[ifEOPW-3 -izj -BTt2 (zAoe) 



CCJ (£A33) 



ETll 



PU£fOSAZ2) 

Sets S*/J i» CPC/ 



ETJZ -+-* Pt/A (13CI 7) 

EUP(/6A23) 

FPPTP '3 -hi •*■+■ FPPTO-3 



ETIZ 



J ClacK 

CAB0OC3ZCO6) 
CABCI (31CCt) 
CABOZ (31CIC) 
CABCJ(I2CC8) 
CAB0V(32C13 ) 
CABvS <31Ci6) 
CABC6 (31CZ0) 
CA807 C32C2.1) 



f/Ef/2 



P4.I/PHC.PHA 

(I3CCI)C!3CZ1; (I3CZ7J 



AO-7—+SC-7 -#-~£PO-7 

■APATC-7 



ACAB (It 32 J) 
CABOG07 



APIL CtSBJLZ) 

APATO-3 ■ 

O's 



AC -3 
A*t-7 



[if CAB0¥-07 ~ &» ffr D,J .' t 



IS E {6 A 06) 



[+CABCC.CA80I 1 -TSPOi'238^7) 
Uc a ecc. CABCZJ. 



■CABCCCABCZ 
v CAB0t.CABO5 
L-KABC4.CAB06 

ClSPO+NlSPl) 



I+CA&C+.CA805 1 -JSPi (Z3BV*? 



s<9* in M.S. P. 

(Z3BV*? 

S/$tt 1*7 L,S.D. 

CCJ (6 A3 3) 



CUP C/6A23) , , 

EPPTc-3+l -*-+■ fPPW-3 

(P4. PHA) -++-P5 Oscoh) 

PHA —*~PPB (/3C3I) 




JCLe 



CABCCC32CC-6. ) 
CA30i(-2<CH) 
CAB02CSZC10) 
CAh'C7(3Z<TC9) 
CA3C^(32C/3 » 

rAec-suzcidJ 

CABC6(32CZO) 
CA3O702CZ2) 



P4.PHC.PHA 

( I3C0Z) (I3C ZOJ (I3C2 7) 

ACA3(/9tf23^ 

CAB'JC-C7 — fAPAJO-7 

ADJL(lZB21< 

AOATO -J ->*-*" AC-3 
Ojs -f-*-A*t-7 

Ci-f CASOOC7 -8, f crD„] :t 



ISffrAce) 

tlPqctfiSC.SIcir 



1/ 



■/2? 



htB 



6 C 



DECIMAL ADO COA/TJA/UED 

f* CABOO. CABOl 7 r ISPC (23SV7J 
UCASOO.CAnozL s/$i in Pt.S.D. 

hcABov.cAdos ]=zspj rz3sv</J 
UcAae?. cab 04 J si 9* i* i.s.d. 



ClSPC-fMJSPV 



BUP (*6AZ3) 

EDPT0-3 -hi 



CCJC6A33) 

illegal S»gn #r digit 



£DPro-3 
(pi. PHA) -++■ PS ('3C o<+) 
P//A ~++PHB('3C30 



JCtocK 



P5D o*c*ts) 

AO-7 — +S0-7 - 



■EDC-7 

lout eta tu h/te to Epref. Ooc. M) 



EDJit C23BC1J 

/¥ -*-» £ OPT 0-3 

t<r address ED re*. 
P//S -+-»- P»C (/3C30J 



W*> 



em 



Uat$t stym-f 
date* byte. 



£>«t 



QUI 



CUV 



fi"S 



MlL. 



M 



iClocK 



CABOO 

CABO 

CABOl 

CAB03 

CA80H 

CAB05 

CAB06 

CA807 



(ZICOH ? 
3LCIC ) 

i?,zcoe ) 

L31CI3 ) 
(31CI8 ) 
GZCIO) 
(3ZCZt) 



II CLocks 



PBCotczsj 

ACA3 Cl<?Bl3) 

CA8CC-07 - 



APATO-7 



ADIL.O88ZZJ 

ADATO-3 -+-*A0-3 
Oi -++-A4-7 

[if CAB0VC7 -B /t »rP, 6 J: i 



Ltt 



-ISO CtAO*) 

negative Sign 

[+CA660.CAB0J 1-lSPO CZ3B17) 
L+.CA 86 0. CAB0Z A Si 4H in M. S. P 

[+CA%0<t .CABOS J=fSPl CZ38*mO 
L+CA 8C4.CA8CS J sift? in L.S.D 

ISPO -++CCI (6A3Z) 

l'Ueqq( c/iait 
ISPl-**+GP3CZ9A3lf 

re/*ie*nbers the sy*t. 

EOO-7 — *-ESHO-7 

ESL Ciaso) 

ESHO-7 -*-* BO-7 

[if EDPTO-3 -MM8 -3 1 J ~ EDMA OZAVt) 

EDMA -++-6PS (2.HA33) 

end &■/ eye t and . 

EPOWAl (J0A3O) 
EDPTO-3 —i 



EDPTO-3 



DRPRE 08A23) 
W -++-DR0-3 

te* address DA reg- 



PS (I3C0HJ 

[1/ ISE^JSDJ-MSUB Orcz3) 

AC-7+B0-7 —^SO-7 

[,/lSE *ISDJ - SUB CZ3CVSJ 

AO-7 —Be-7-+~SC-7 



SUB 



&PS Uacz) 

. rementbtiS subtract. 



SO-7 -H-+-&AC-7 

f-esuit t<rPAreq. 

[,/S±Oj-A/SZO (13CC6) 

A/SZ0 -+*~CC3 (6A3\) 

result /iot xe**-. 

Paw 3-A25~ 



6 cl 



DECIMAL ADD CONTINUED 



QUO.. 



pot 



frant CPU 
/as/- memory 



J2UZ_ 



Din 



P<7« 



£>U9 



VU6 



P"7 



puo 



(cist, 
most 1 1 gulf, 
data b/te 

CPU 



M 



Wl 



Qui 



pUif 



Du\5 



DU(, 



Pt/7 



ppFtto 



Pt/10 



CABcc 
CAtiOt 
CABOZ 
CA303 
CA&Gt+ 
C A lit 5 
CABCt 
CA&07 



CJZCC6) 

(22COH) 

(JICC8) 
(Sic I J) 
U2C/8) 
<32jCZO) 



ACAIi Of 3 2 1) 

CA8COC7 — ^APAFO-7 
A PAT A C If 811) 

AVAtO-7 -+*■ AO'7 

n-CABUCCABOtl f =r IS PC (2 16 *4 7) 
L+ CA &CC. CABOl.l sign m M. S. P. 

RCABcy .cabos] iisPJ (new) 

L+CAB04' CA&06J 



ClZPO + JSPi)- 
EDC 7 —^FSHO-7 



CA/frPjJ- ££L(9A3o) 
ESdO-7 

[&Pll: O} -++BO-7 



s/<jn' //» i..S~.P. 

ec£ (£A}j) 

li/egat e/ia/A 



<r8<?-7 



Cl/ FPPTO -3-A//?2S 3 I J - FDMA OlA Vt) 
FPHA -+*-&PI (19 A 1.3) 

/// FPPTC-3 =OJ=£TCC (5B1S) 
B~TC?C -A-*- PA/A C/JCZ7) 

EPOWtf OffAioJ 

EOPlO-3 — } -+*-£DPrC-3 

DO*/At'(2CAZS) 

PAP -J —/ -+-+- PPO-Z 



BTOO 



IClecK 

CABCC(ilCOb) 
CA&Oi (ZZCC*) 
CABOlttZClO 
CAB03 0lCC6) 
CAB0H(31CI3) 
CA8C5 OICIB) 
CABCG (32C20) 
CA607 (31C ZZ) 



uUEfOzaiz) 



NCTOO 



KSHvl 



P5A c/¥ C f&) 

Csu8J:Ao-7 —bo-7 —so -7 

fA/S{/eJ.-AC?'7+B0-7 —rSO-7 

SO-7 -*-*~DAC?-7 

[jf S*0j=A/SZO (21CC6) 

VSZO -+TCC3 (6AJI) 

ACA6(/182j) 

CAS0O-C7 —*■ ADATO-7 

ADATA( 19621) 

APATO-7 -+-+-AC-7 

ft CA HOC .CA8C/ 7 r JJtPO (238 V7? 
LtCABCC.CABC2.J, *< <?>/ tn M.S.D. 

[+CABC4 .CASoS I =2SP1 C238W 
L+CA& OV. CABC6J sioh in J..S.D 



(JSPO + JSPl) -++* 

EDO-7 — -fSHO-7 
iNCrpLl-ESL C7A3o) 

Ec-PlJ:Os -++BO-7 
PS' A — *-0VEF (/8A22) 
PSA -++P6 03CJ¥) 
PHA -+** PUB 0JC3I) 



CCJ (6433) 



^«""^ 



/ C'CC A 



,m-'vmw*~»."*Wi> k,j cssrr..-— .^rr 



-Jlm.km JJk'U:ih.i 1 ^..ll.'iW L I 



P6&09C16) 

Lnsub1:Ac-7+bc-7 ~-SC~7 
[<UBJ: AC- 7 —SC-7 '—>S0 ■ 7 



SO-7 



DAC-7 

sfo>£ /aft byte a>f >s<utt 



6e 



cede 

& 
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r 



Xesuil- 
tack t* 

CPU 
Stotrh *<f 

tcatt si<t>u/. 
byte. 



QUO 



DUl 



Di/Z 



Wl 



u sua 



PUS 



PV& 



QU7 



OeClMAL ADD COHTTA/ueD 

[J SO 7 *■ Oj-A/S -ZO (Z3C06.) 

a/szo -++■ cc3 reAiO 

result /*r/ xerer 



J Cl<rcK 



JClrtK 

so (socio) 

SI C30C3I ) 
SI OOC33) 
S3 (JOC^J 
SH C18C30) 

55 (2SC 3 1 ) 

56 (28C13) 

57 (2<tC*t) 



1 


DUO 


u Dui 


r 


DU2. 


u 


DUI 


■; nuu 


G-- 


DUS 


J DUi 


t 


nu7 



IHClcc<i 

50 (30C70) 

51 GOCJt) 
SI C30CZ3) 
S3 (3CC3t) 
St (Z8C30) 
$5 (2BC3!) 

56 QSC33) 

57 ftfcjy) 



Cif Mfff/oW rr u*cte*//ew] r SCOS (JB2 Z) 

SCOS 

SCOS 



+ scoc<reo*j 

re»ir*iberS 0-vtrfiv*/ ar nude* f/evS 
»<xP2C2 9A30 i > 

for co-tuptetncntii** nesuif '*SU3 
O/Si/6 - SCOS) -*-*■ CCZ (CA3P) 

avert J**/, 

PUB -+* PHC (i3C3o) 



T 



P6C6*cot) 

ACCC23B45) 

CCJ -*— A O CZOBX 7) 

CCZ-*-+Ai (208JIJ 

CCC 3 . MJAfE&J -+-+ A Z (*o$l1) 

THEG-++-A3 (20613) 

(CCJ . TMASA) -*-*- A V (ZI81 7) 

(CC1 .A/rMASA)-*-*- A 5 (2IB3I) 

HCCl -++■ A6 (ZJB/4) 

A/CC1 -*-+ A 7CUS13) 

r+jSE.fSD. CCJ 7 
1+AfSCO . ISD. CCJ/ ?JN£6 (JlBZl) 
l+GPS.SCG. UISD J 

Cnine6J:c h -+-+I0'3 l ! ; ^ 

riAf£6j:D u -+-+lO~3 \ I : 

DPPKE 08A2Z) 

W -++■ PRO 3 

£01)7 (238C*) 

I* -++£DPTO-3 1- 

P6C -++-PHA 03C27) '/...'/.. 



T 



P6.PHA 

03C/t)G3C2?) 



SO -7 



AO-7 
DOUTC23B03J 

SO-7 —*■ DUO-7 

DUEFOBA22) 

sets SWl in CPU 

adjl oeeix) 

J0-3-+-AH-7 

sign . 

eda cs$o2j 

DAO-7 -*-*• BO-7 



D0H/A/C20AZ3) 
DRO-3—J 

EPOU/A/ C/0A3C) 

ED PTO -J —J -*-* 

P6A -+*» P7 OJCC*) 



DPO-3 
>-*'£DPr0-3 



P7 Cue 06) 

f6P2J = SU8 (2B36) 

AO-7 -8O-7—-S0-7 

[N6P2] - A/SUB (I7CZ 3) 

AO-7 +80-7—+SO-7 

DCL'T (230O3) 

SO-7 —*>P(JO-7 

£DA CSBOl) 

OAO J -+-+~BC>-7 

O's -++AO-7 



6-f 



DECIMAL 



most iiejmf- 

cUittt byte- 
t» 
CP(7 
font mtmery 

DUthiO 
sets. SWi 



ADD CONTINUED 

[if £DPro 3 - *5J - ST/5 (tAZi) 

ET/5 -•'-*• PHA C/3C2?) 

£OolvaV (i8A3o) 

EDPTo-3 —J -+-*- £PPT£>-3 

t>0lVH (zoAZj) 

PRO -3 — / •*-+* l>/?0-J 



u 


DUO 


' Dui 


C' 


PUZ. 


m ptJ 3 


c_ 


DUU 




DOS 


r 


cue, 




DU7 




puio 



J doc K 

SO (30C3O\ 
$1 (30C31 ) 
SZ (3CC33 } 
5 J (SOC3H I 

S5 (2BCJI) 
Si (28C33 I 
S 7 (28C3H ) 



dozpQbazz) 



£-TiS 



metis 



, P7.P//A 

03CO6)OSCZ7j) 

[gpzJ-subCibjO 

AC-7—BG-7 

[V6P2]=S/SU8 Ore z 3) 

A0-7+8O-7 - 

DOUT CZ3603 

50-7— +~DUO-7 

PU£F (iBAZl) 

sets Sh/J in CPU 



•SO-7 



~SO-7 



?ape 3-123 



DECIMAL SUBTRACT (78) 



Pi/jrrA/ir 



&4-7 



AZB-3S 

PAf 
decimal trmp 



CPU 

INTERFACE 



MSL 
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t)Uy 



JL'ML 



M7 



DUO 



DV> 



£>u2 



jPUI_ 



QUIZ 



i ClotK 



CAdOV (31C3H) 

CA80U (Z2CIZ) 
CAdoS (21CI8) 
c*3i?6 f l2czq) 

CA&07 Z2C2.Z) 

CA&ao (31C0&) 
CA&a CSicof) 
CMBC2 (22C 10 ) 
CA8CJ (3ZC08) 

CA8IZ (3ZCW) 



1 



CA6CV —+-Ci.EA# (//AW) 

ready dectttiet/uH't-vr /lexfcrfrHti**. 

CAB0h-07 -++- &V-7 

e/sce-a/a frr Prey. 



CABOO-OJ -+■*- PZ821 

o-/?e*-ane/ le**jH in hyloJ 



CASH -*-** TtiAS-X(/3C33) 

decimal t ra/j bit 

(CABC9.JI/CA805) -++■ PV Ojcoz) 



i CiccK 



P4 (I3CCI) 



OH -7 



NX 2 S -3 J 



0AS(2iCW) 



£DPT<?'3 

sets up £~P y0/H/~cr. 

J-+-PP8 (/3C3l) 



DUZtJO 



Irst , 
most s/QMi-f: 
otttta. byte 

frptu 



DU€A/D 
sctsSWl 



l < bui o 



DUO 



DUi 



J2HL. 



DVJ 



VU* 



M> 



eo6 



M7 



r 



Pom 



/ CtocK 



Due? OSAit) 



P4B (2t&u) 

/// £PPr<?'3-WJ- £TM (2A36) 

W**Vinci tS 1 byte Ur*<T 
£TI* —rDUefOeAZz) 7 

ET/4 -+^P4A C/3C27J 

ED ok/a/ OeA3o) 

e dpt 0-3 -i •^*-rppr<P'3 

PU8 -++- PPC 03C30J 



ueriH 



J CiocK 



CA8O0 

CA&ol 

CABOZ 

rABOH 

~CA8C<t 

CABOS 

CA8C6 

CAB07 



(3ZCOb) 
(JlC OH) 

(32c 10) 
Czzcos ) 

(3ZCIJ) 
(Z2C/8) 

(jzczo) 

CJZCZZ) 



PUEP OSA2Z) 



P4.P//CMP//A 

03C0ZJ03C3CJ C/3C28J 

ACA8C/?£23) 

CA80O-O7 — *-APATO-7 



ADATB 



-APATA 0?B2Zy 
A&ATO-7 



AC~7 



~ r+eA~8C?<t'.CABC>5 7-JSPJ (2.3BWJ 
L+CA3CV. CAB06 J 



ft CABCO . CABO/ 1 -ISPO C23&47J 
it CA8CO . CA BOZJ^ s/4>/ >h Ai. 5.P. 

(111 
sign in L.S.P. 

CCi (CASJ) 

literal a / iy/7~ 

Cif £DPro-3zlZj- ETi2- CZAOe) 



L+CA3CV. CAB06 

(ispe+iSPi) 



Erjz 



PUEP C/SA2Z) 

jets SWI i" CPU 



BT/Z -*-~Pt/A C/JC27J 

fUP (J6A23) 

EPPTC-3 -ht 



ED FT 0-3 



HPHC OJO.9) 



A/cr/Z 



ETI2 



Pa 'je ■3-/2? 



w 



JUL. 



™3 



M.FHC.Ph'A 
Pt.HPhC.PHA 



7-b 



JLlll 



Cut 



data 



JlU* 



^±L<. 



J^Lf. 



4ML 



DU7 



DUBa/D L- 



pv/O 



PUP 



put 



D//2. 



WJ 



Last 
data hyte 

■fr&rn 



P»V 



DU5 



W7 




Clocks 



(e„jth -Z 



CABco 

CABol 
CABC2 
CA803 
CABci 
CA3CS 
CAtoc 
CA&07 



(32C0(. ) 
(3ZCCV) 
(32 CIO ) 

(T-zccS) 

1320 3J 
(J2C18) 
(JZCZO) 
(JlCZl) 



OUBF ClSAZZ) 



P4 aiccz) 



AC-7- 



SCP-7 



ACAI3 C7823) 

ca yoo -C 7 



l'PO-7 

'APATP-7 



APATB 



■ A PAT A (JV0Z2-) 

APA10-7-*-*-A0-7 



/? CA 8C0. CA BCi ]~ JSPP (ZJ B **7) 
L+ CA80C. CA8C2 J *>}» in M.S. D. 

itCASeV * CABCSJ - 13PJ (ZZBWJ 
L+CAB09' CABC6J S/?>t in L-S.p. 

(fSPG>+f£PJ J ~+*- CCtCtA 3 Jj 

///fa ar/ (St^/i 

['/ £ DPT (7 -J = /zj - FT II CzA Oti) 

ETI2 



DUEF09A22) 

sets Sv/1 i>-> CPU 



£Ti2 -++ PPA Cijczt) 



FVPC/6A23) 
£DPTO'3+J 



BDPTO-3 



£TI1 



I CLOCK 



CABOC 

CABO/ 

CABoZ 

CAB03 

CABO ¥ 

CASC5 

CA&OC 

CA&C7 



(3ZC0(,\ 
(j>2C0tf) 
<32CIC\ 
(3ZCC8> 
(32CI3 ) 
(32C18) 
(32C2X?) 
(32C22J 
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P4.fi/PHC.PHA 

(UC0ZJ03C2-1J OJC2 7j 
AO-7 — *-SO-7 -#**£/?0-7 



AC A 8 (19823) 
CA&C007 

APILCI&82Z) 
AOATO-3 -1 
O's -+ 



'APATO-7 



'AO-3 
AH-7 



ft/CABO^ 07=B lt , ct P,J: j 



'JfBCCACO 

/ify«t/Vc Sty* 



R-CABOO. CA8CJ 7- ISPO (23347) 
L+CABCC. CA8O2L 



,CABCC.CA80Z 
+CABCV.CA8C5 
1+CA804. CA8CS 

ClSPO+A/lSPX) 



r*CA8'o¥.~CA8c5 ] = ISPJ rziBWj 
L+CAeoV. CA806 J 



S/4*t IH Pf.S.D. 

rz38***tJ? 

CCl C6A33J 



/7/egai' c/>c)i£ <rsxiyrt. 



FUPOSAZ3) 

£DPTO'J +t ->*• SDPTO-J 

(PV.PHAJ-++'P5 (J3COtf) 

PPA •++■ PP3C/JC30 






DUO 




1 DUf 




1 DfJ2. 


^ 


! DU3 




! £t- J ¥ 




. A74T 




£u6 




\ £U7 


» 



/ ClocK 



CABOO (3ZCC6) 
CABCJ (3ZCC<i) 
CA80Z CMC 10) 
CA603 i 32 ccg) 

f'KUQ /I (71/;5l 

01^5 ''^ZCI8\ 
CA806- 32-CZ.Oj 
CA8C7 (32C2Z) 



B2E3BI 



P4.PHC.PHA 

(/3CC2J 03C 3 C) (J3C2 7) 

AC A 6 0932%) 

CA&CG07 — *~APATC-7 

Ant/ /tgyt}') -* *) 

ADATC-3 -+-*-A0-3 
Ci -++'A*-7 

[1/ CABCO- 07 r B,* <?r Pit J: I 



J SB C6ACs) 



P3**L 7>~!?J 



F6F 



7-C 



PECMAL SUBTRACT C0NT1UUED 



/*■ CA BOO. CABOl 1 z JSPO (238* 7j 



L*lCABCO.CA802 
[+CABOV.CA80i 
U-CABCty.CAtiOi 

Qspo+t/iSPJ) 



1+cA eov '. ca 80s 'J* ispj fiiey*) 



star, m MS.O. 

S,$H I* l.S.Q. 

CCl (6A33J 



/ue^<t/ etSjif 0r£lf*. 



FVP 0(A2?) 

£ppro j +1 -*-*> tppro-3 

<P¥.PHA) -++-P5 facet) 

PtfA -++>PP8 OlCJlJ 



/ Cltrc* 



P5Bo*<r«s) 



AO-7 



ZO-7 -H+-EPC-7 



CpJ\/C2iBo^) 

W-rr- £DPTO-3 
Pt/8 -++• PHC Ojcjc) 



puo 



Jrsr . 
(east s*9*tf. 
dot* bxtC 



PUI 



SILL. 



ML. 



t>v<t 



JU4L. 



ML. 



OUT 



J ClocK 



CABCO (J2CO0 
CABOI (32CCH) 
CA601 (32CIO) 
CA&OS (32COS) 
CA6C? (2ZCli) 
CABOS CJICI6) 
0ABO6 (S2Clo) 
CA&P7 (Z2C22J 



I 



P5C (wczsj 

ACAB 098Z3) 

CA80007 — 

APiL(/882Z) 
APATO-3 
Oi - 






APAra-7 



*A(?-3 
A*-7 



Ctf ' CA80*-o7=8uarD,tJ: i -*~*ISD (6A0*) 

p-CA8e<?.CA8C>/ 1 srTSPO (2361-rj 
LflCAB0O.CA8O2.JL S/?n /'/» M.S.D. 

frCA8C"i>.CA3Qf7=ISPlC230WJ 
U-CA0O4 -CA&Oi J s>9* i* J-.S.P. 

JSPO -+*~C~Ci r*A33j \'\.\'. 

IS Pi -+*6P3 C2VA30 



fPO-7 



rentc/*i kerj /Ac styn. 
•£SP0-7 



£SL (fA3o) 

FSPO-7-*^BO-7 

[if £pPTO -J = A/K28-3lJz B DMA CHAVC) 

££>AfA -+*- 6Pi (29*33) 

end &/ c/?fr6i*c( 

fOOIVA/ C/8A30) 
££>PTO-3-l 



•BPPTO-3 



0PPP£ 08AZ3) 

tcrctetctreSS DA rep 



l*CtcrcK£ 
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PS (ucov) 

Ci/lS£*ISPJ~USUB (I7C23) 

A 0-7 +BO-7 —t'SO -7 

[if ISE -=ISp] -SUB (23CH5) 

AO-7 — BO-7 — +-SO-? 

SU3 -+ j *6P5(cao2) 

remenioei'S subtract „ - 

SC-7 -#-*- PAO-7 

/esulC ta PA reg. 

C/fS*<?J r A/SZO (23C0a) 

//SZO -*-+~CC3 (*A1/) 

_ mutt //£•/ zero, 

3-131 



fat m**w**ty 



last ., 
(most sign*?) 
dat*. byte 
fr9»l CPV 

/att Memory 



DU£ND 



1 * t 


DECIMAL SUBTRACT CCNTIHUCO 




a 


1 DUO m 


CABOO C12C <?*) 
CA00/ (31CO/) 
CABOZ (3ZCIO) 
CA303 <ZZCOB) 
CAB<?¥C3ZCl}) 
CABC5 (Z2CI&) 
CA(/0£ (32C20) 
CA807 C32C2Z) 


A CAB ('932. J) 

CA&OO07 —^AOArO'7 

ADATAOVBZZ) 

AOATC-7 •** AO-7 

ft CAB 00. CABO/ J *JSPO C23S4I7) 
l+CA BOO. CA BOt /- *'?* '" MS. P. 

frCA BOV. CABOB 7r ISPl CZJBWJ 
l+CA BOt. CABOt J StfH in J..S.D. 




DUl M 


' DUl ' 


1 OWi \ 


1 PV44 . 


' a</c ; 


I i4V* " 


I DU7 9 








CjSPO+JSPl) -++-CC1 CfAyj) 








EPO-7 — ^BS^o-7 








Ct/frPj] =■ iTSL CVAZO) 

£SH07 *++■ BO-7 








[*PlJ: 0i ^230-7 








fit EPPTO 3 - A/#28-3l]-£DAiA OlAHi) 








Soma-**- <rPX(29AZV 








Cif £PpT<?-3 ~CJ = eTOO<S8tS) 








Erec -+*-pi/a (tscz?) 








ED0WAJ (I8AZ0) 

£OPr0 3-J-++'£0PT0-3 








POWA/CtOAll) 

PXO-3 —f-++>/>/?0-3 . 








ETcA 


utroo 
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PSA ClHC^) 




1 duo x 


CABccCizcce) 

CABO/ OZCOt) 
CA&O2CSZCI0) 

CABOZ dzece) 

CABO? (3ZCI3) 
CA&o5i- ! Z£l&) 
CABOf, (ZZCto) 
C4&07 (3ZC2X) 


[SU8]:Ao-7-BO~7—»'S0'7 
rMSUBJ: A0-7+BO-7 -+SO-7 
SO -7 -"-+> DAO-7 
fit SO -7 *Oj-//SZO (Z3C06) 
HSJO -+-+CCJ (6A3I) 
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1 DUl \ 
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1 DU7 ' 












AC AS (t9B23) 

CA&C0-07 —*-AOArO-7 








A PAT A C/962Z) 

ADATO-7 -++-AO-7 








ft CA BOO. CABOf /=" TSPO (23B V 7) 
1+ CA Boo. CA BOZ 7 Siot, in M. S. P. 

HCABOV.CA&OS J 'ISP J USBW) 
L+CABO*. CABCiJ Siyti in L. S. Q. 








(ISPO+TSPJ) -++CC1C6A33) 

illegal difit 








£DC-7 — *> BSHO-7 








I w&Pi j - £SL (9A5o) 

£SHO-7 ^t^BO-7 








CopiJ: O's -++-80-7 




L W/P 


DutraeAiz) 


PSA — *• DU£PC/8AZZ) 
PSA -+■+- P6 03CW? 
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P//A -+>*PH8 (J3C3i) 
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i ClrcK 
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P6B 0+C36J 

fK/sueJ: A0-7 + B0-7 —*- so -7 
[sueJ : ac 7 -bo 7 —+ so-7 

SO-7 -M+- PAO-7 

Stare last b/Cc cf ' rrsa/f. 
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7-e 



PfDJMAL SUBTRACT CONTINUED 

/"// SO -7 ^OJt f/SZ O (ZZCOl) 
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reMembers at/erf J*rs or Hne/er//v*s 



SCOJ 
(A/SC/8.SCOS) 



&P2 (29A3C) 

■for €o*nj>/ernenft*j rcs**(f'/ St/3 

CC2. (6AW) 
Crverf/o*/ 



PM& ->+ PHC 03C 3 O) 



t ClccK 



DUO 



CoHofition 

code 

abo-rt 
jn for" ma t/'fft) 



Ml. 



QUl 



..Qua 



cut 
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W7. 



/ CLocK 



SC (loc jo) 
s i (jcc 3 / ; 

$Z (30 C S3) 
S3 (3VC3t) 

sh (2eao) 
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56 (2SC3J) 
5 7 (28C*V 



am 



P6C ovccO 
firsp.ccj.Ncpsl 

+ ISP. CC3. A/SCO / = 2Mf6- (31811) 
U MIS P. SCO . 6PJ J 

ACC(nQHS) . 

CC1 —+->* AO (20827) 
CCZ -+-*■ Al (ZOB30 x 

(CC3.NIHE6-) ~+-** A 2.(2081*1) 
IH£(r -++A3 (20613) 
(CCS . TAfAS K ) -++■ AM (2 IB 27 J 
(CCl ,MrAfAS#)-++-A5 UI83U 

Nca -+*■ a* (lie it) 

A/CCZ. -*-*■ A 7 (21823) 

ClM£6j: D, 6 -+*lo-3 

DfiPKE 0SA2J) 
M-+*-DPO'3 

£DI\/ (23 eo?) 

/#-+*> £DPT0 -3 



P6C -+-*-P//A (HC 27) 
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AO-7 —+SO-7 

DOC/T (23BC3) 

SO 7 -—rDUO-7 

DUEEC/SAZZ) 

set j Stf/J m CPU 
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Os 
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PAO-7 
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PXO-3 "J. 



AO-3 
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BO -7 
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tesut 
back U CPU 

Itmt xMm't- 
>yte. 



tat ., 

most sign**. 

byt£ e* result 

' tr CPU 

fmtt fttewery. 



DUEND 
sets S*/l 



1 


DUO 


'" nut 


c 


T>U1 


'" Din 


£ 


DU4 


^ DOS 


L 


DU6 


Cz 


QUI 



/V C(e>cKs 



50 (3CC30) 

51 (1CC1\ ) 
SZ (30C33) 
S3 (30C3H) 
SH C2SC30) 
S5 '28C3I ) 
5 6 (.28 C 3$) 
S 7 U8C3H ) 





DUO 


p " 


DU1 


1* 


DU2 


urn £>' J * 


\* 


Dua 


C" 


DWi 


~ DU(, 


1* 


DU7 


r~ 


DUlO 


i« . 





I CIOCK 



50 (20C3O') 

51 (30C3I) 
SZ (30C35) 

Si (jociy) 

54 (28C3P) 

55 UBC3I ) 

56 (28C33\ 

57 (28C3f) 

DUEF(WAIZ) 



P7 C'3C06) 

r&Pl J Z5V0 C23CVS) 

AO-7 —BO-7 —+ SO-7 

fv&PZ] : AO-7+ BO-7 -'-*■ JO-7 

DOUr (23803) 

SO -7 —*£>UO-7 

EDA. (SBCV) 

DAO-3 -++-B0-7 

O'j -*-*'AO~7 

[i/EPPro-3 s /fJ= ens (2.AJ7) 

ET/S -++■ PHA C/3CZ7) 

CDOWA/ 08A30) 

EDPrC~J—l -*-*> EPPTO-3 

O&Wh/ (2CA13) 

DkC-3-J -*+• D*o-3 



ETI5 



NETlS 



PZPHA 

[0P2]=SUB C23CVS) 
AO-7— BO-7 

ft/GP2]:AO-7+BO-7 - 

P<7ur(Z3BC3) 

SO 7 — +DUO-7 

DOEF C/SAZ2.J 

SCts SvJfin CPU 



+-S07- 
-S07 



Pzye. 3-/3? 



8 



VFCIMAL MULTIPLY (78) 



DUSTART 



0*i-7 



R2B-3I 



DM 
cfcciMt*J trap 



DUZND 
sets syyJ 



most si'tni* 
t( multip/icanet- 



DUtkQ 
sets S»/l 



CPU 
IklTEfifACE 



DU1 



r 



J2U2- 



_&£_ 



JM- 



iW 



puc 



J2UL- 



J&L. 



PV3 



mi 



Puc 



Ct" 



_£^ 



±2J. 



A/V 



Mi. 



JML 



pur 



puio 



J CiffcK 



Cabo? Cszcjh) 

CABCH (32C13) 
CAB&5 (32 CIS ) 
<,A8c6 hzcio) 
CAB07 L32CLI) 

CABCC (11C06) 
CABol (32C<?9) 
CA802 C32CI0{ 
CABOi (31 COS J 

CA6IZ <3lCH0) 



CAB09 —* 
CA804-O7 

CA800O3 



CLEAR Cll 'A W) ~ 

resets aec<r*ic*/ u»it Atrs *e?itcpz-rctti'<xn 

0V-7 

4/>c&c/e t<? Grey. 



'PZ8 •?/ 

operand /e*A/i, t*t bytes 



CABlZ 
(CAB09.HCA807) 



TWAS* C/2CS3) 

c/e<:i**rctl Crctp A>*f. 



/V C/3C01) 



J C lock 



P4 Caen) 

OW-7 —■*■ OM'JD OOCJ5? / CAWl. (tOC 35) 

eteci/nat mu/ti/tty instruction 

MR 18 -31 -++- EOP70-3 

sets a/> £D f>er»ter 

1 -***• PPB 03C3l) 



1 ClecK 



_DUJP DUEFtieAli) 



PVB (Z*B3*) 

flf EDPTC -3 - wJ- £Tt¥ C2A 3') 

C£>ertlrtcJ iS J J>y£e £&*}<}. 

frm —rDVEFOSMZ) 
FTW -/-> PPA (/3C27) 



EDPro-3 



ED0K7A/ OeA3o) 
EDPT0-3 —J 

PPB -++-PPC (i3C3d) 



vem 



i Cl*ck 

CABCc (32CCi> ) 
CABci CSlCCH ) 
CABCl 111 IO ) 

CASC* i llCH ) 
CABOS JilClS) 
CA80(> L32C 2o( 
CAB07 (32C21J 



puffaeAzij 



ETif 



PV.PHC.llPHA 

O3C01; (HC SO (/JC^g) 

ACA3 (17623) 

CA8CO-C7- —+ADATC-7 

APvCt7g2z) 

ADATO-~S -*-*-At-7 
OS -+-*■ AO-3 

IDATj. (3CB30) 

ADA7H-7 -++-IS3 

fi CABOZ. CA&ctl = J5PC (Z3&k7) 
UlA BCC'SA P.CZ J. <>9i "* H- $. O. 

f* i'A 6C« . CA8o$ J'/sPj (2384*0 
l4CA8CV.CASe>6 J Siirt m l.J.O. 

ClSPO-fTSPl) 



CCi (6A3Z) 

die fa/ et<$iC 



f.VEOPTO.A/EPPTZj -' 



CCJ L4A33) 



fitSPPTO 3 -12 J- ETI2 1 2 A Og) 

ETIl —*PV£F OfiA2l) 

sets Su/J i>* CPlS 
£ Til -A* PHA Cl3C% 7 J 

EUP (t6A 2f) 

EVPro-3+i -++£Dpr0~3 



A/£r/z\ 



£T/Z 



I Pf.P/tc.PHA 
Pt.A/PHC.PMA 



Bb 



Multiplicand 



\ Dl/O 




| DuL 


*" 


1 PL'L 




, PH 




■ Put 


* 


| U'S 




1 Pi 6 




i Pt ' 


► 



OUEND 
sets S MX 



of/rjMtfi/iiicernd 



puio 



Wo 



QUI 



QUI 



PL/3 



DUtf 



as* 



BU6 



a/7 



decimal multiply continued 



CA8Cc(3:eo(,~) 
CASci (*ztei\ 

CAHQl(32C 10 ) 
CA603 tJ2CC£) 
CABot <3lC II ) 
CA0C-5 131CIB I 

CA807 Clutl) 



DUEF OSA22J 



P4 O3C02) 
AO-7 —-SO-7 



ZDC-7 

ttata tv £Qrey. 

f'fSC-7 ^0j-A/SZC (Z3CO,) 

c/ct/ai not rero- 
M570 -*-*CC<S( 6AZ7) 

AcABClfazi) 

CASOO 07 —+-ADATC-7 

JDATL (SOS Jo) 

APATV-7 -1** JO-3 

API 07BZ2.) 

IO-3 -*-*■ AO-3 
APATC-3 -*■ AH -7 



[+ CA&Oo. CA 30/ 1-JSPO (2304 7) 
LtCABOO.CABOlJ t, 9 n>» MS 

I+CA6CV.CA6CS IzJSr-l (Z38vl) 
LHA8C'ti.CA806 J 



[+CA8C<i,CA306 
(ISPO + ISPJ) 



f/4n /*» M-5.D, 

1 Cz3Bvf) 
iiyn in L.S.P. 

CCl (6 A 33) 

lllftjul a/if it 

[if EDP TO -J - /2 J = £T/2 (2A OS) 

, 5<rtj S«/l "* tPl/ 
Er/Z -^PHA (/3C2.7) 

Er/2. —*-Pi/c:f-0sA2z) _.'......„„_ 






CtfEDPrO. A/EDPTZ) 



CCl (£A3J) 
t//<rja/ L field. 



EUP G6A21) 

EPPTO-3+1 -^^fOPro-3 



Era 



CA6CO (-Sices') 
CA80I (JZCCH\ 
CABC2, <32jCiO) 
CfiBCJ (.zicce) 
CA8CV (32CI3 ? 
CA BOS Old 8 ) 
CABOb (ZZCZO) 
CAB07 (3ZCIZ) 



NET1Z 



P4.NPHC.PHA 

(I3C02.JCI3C-21) CI3C17) 

AO-7 —vJC-7 -#*- EOC-7 

[if SO 7 ^ ojz AjS 70 {2 7CO&) 

data *<rf XfrV 

AiSZCP -++■ CC4 (<AZ7) 

ACA8 0*323) 
CA8CCC7 



• f£>-3 



A0~J 
•AH-7 



IPATL(3O830) 

AOArf-7 -+ 

AP¥ (l7BZz) 
l<7-3 -+** 
AvArC'j-^* 

ft CAS CO. CABOl J -ISPO 033*7) 
L+CABC0.CAB01.J- Sion i« M-S.0. 

f+ CA60". CAS OS J-ISPJ C23BWJ 
L+cASev* CABC4 J f'fri /'n L.f.D. 

CISP04A/ISPJ) -+*- CCJ Ci A3 3) .. . . _ . 

/i/eju/ e/i'ji't *r f/y* . 

/// CA&OH -or r Bn orD,*J : J-+-+JSE ((Act) 

EUP (t*Al3) ' . - " - -■ 

EPPT0-3 +J -+-*- fPPTC-3 ' 

PA/A -++-W6 C'JcjO 
(P¥.PJ/A) ~-*>Pf C lie oh) 



P5B 



Psje 3-/36 



Pf.PHC.PHA 



8-C 



multiplicand. 



Jrst 

multiplier 

(leurf s/9»>-r, . 
byte /fo*>/?/5) 



DUQ 



Ml 



jm 



MIL. 



A-V 



J2LL. 



DBCIMAL MULTIPLY COtillktUEP 



CA6<Tc 
CA80! 
CA80Z 
CAB 03 
CABOH 
CABCS 
C*80(- 
CABC7 



(J2CC&} 
(32C*o) 

i3icoe) 

i?2Ci3 ) 
L32CI8 ) 
32C10) 
{J2CIZ) 



J,, 1.....U 



P4.PHC.PH A 

(OCCZjUJCJOj CUC2.7) 

A CAB Old IS) 

CABCPC7 *~APA70-7 

IDATL (JPgjrJ 

ADAT4~7-+*-JC-3 

AP4 07g2z) 

APATO-3 -^*'AH-7 

ft CABCO. CAB<?/' ]=JSPC? C23B V 7) 
l+. c A8c>C.CA8<?ZJ r $i?» <r> M.S. P. 

+CABG<r , CA805 J-ISPJ (138**0 



fi 



!/* 



CjSPG + A/JSPj) ~+*-c<:J dAJS) 

f/fCA8fi4-07~B l4 &£;<]: J ~A-*-JS£ (6AC6) 

eUP OtAlz) 

PPPro-3 +J -**- £DPT0-3 

P/lA -+*~PPd (<ZCV~) 



ICIccK 



PSD Otcvs) 



AO-7 



*SC-7 



roc -7 



H -r^-EDPTC-3 

PR PRE. ( IB A 23) 
W-+9- ORO-3 

PPB -+-+■ PHC 03C3O) 



PtfC 




1 Dl/1 




1 DO-2. 




' to, ? 




j DC/u 


* 


1 £i/z 




I Pi*6 


* 


1 U>7 


* 



t Cl <?(-* 



CA&OO 
CA8?t 
CABOl 
CABC3 

CAS 05 
CABC6 
CAB07 



(12CI0) 
32CC6} 
3ZCI3) 
C?2Clg) 
'32C1ol 



'A PAT 0-7 



P5C (WC3S) 

ACAB 0?62f) 

CABOO-07 

A DLL (j68Zz) 

APATP-3 -++-AO-3 
<?J- -**- AV-7 

[t/CA80<t'C7~a/c d>rP, 6 ]:J -+-*JSO ftAOt) 

negative sty*. 

[+CA80H.CA80S1 = I3P1 ClJBW) 
1+CABCV.CA6C6J jr/pti />/ /,£/>. 

ISPJ -++~ GP3(2?A30 



D£/f (23&cO 

PR.0-3 -r-+DC0-3 (-W 



[DRPPt . NDRhRfJ: 6 



PRO J 



EPewtJ (u'Aio) 
£pprc?—j - 



SDPTO-3 



t 
PS 



Pzje 3-137 



8-d 



Multiplier, 



Utit 
mo-it sittm-f. 



PV£AiD. 



pup 



CM 



en 



Dy- 



SOL. 



Ml. 



P^ 



DU7 



QViQ 



DECIMAL MULTIPLY CotfTlHueD 



CAB OO 
CABol 
'A 8C 2 
CA&J3 
CA Ben 
CA8C5 

CAB07 



(32cce) 

(J2X 10 ) 
(3?C eft ) 

L52C/J ) 
<-3zc ia) 
(J2C20) 
(32C2Z) 




P5 (neon} 



DA Pro -3 @ D8PTC-3 

pe/nts ta PA (OD&ref. 



DRO-Z ■ 

AO-7 — *-SO 7 -V+ DAOV @ DBO-7 
Cif JSO-7 *0] - A/SZO Clic&e) 



CC3 (6A?0 

0(u/c4 net zertf. 



'A PAT 7 



(cct.MSZO) - 

Ac A3 (nszs) 

CA8CC 07 '■ 

A DAT A 69311) 

ACATO-7 -++-AO-7 

ft/ EDP70-3 -o3- ETOO (f$i$) 

EToo -+-*> PtfA. (lie 27} 

EDO*/ A/ (18 A 30) 
£ OPT 0-3 — J 



DOWfJ (%oAl\) 
DRO-3—J -1 



-*-*- E DP TO -3 
PfiO-3 



DUO 




| Pl/J 


„ 


1 DU2 




DC 3 


* 


DUU 


* 


I DUS 


* 


1 DM 


* 


1 wr 


— > 



i ClccK 



CABOC (32C Oi, ) 

CABCi (32CP<+) 
CABOlClZClO) 

CABS 3 c$2cce) 
CABC¥(32CI3) 
CA8C5&X-I8) 
CA80& C32C10) 
CABOT LZ2C12-) 



DUEF (ISA2.2) 



PSA (i»c«t) 



DRO-3 — *- DAPTC-3 .(§> DBPTO-3 

pom is to PA @> Dg rcy. 

AO-7 — >SO-7 iV+ DA0-7vp DBO-7 

D/SO-7*OJ = A/SZO (Z3C06) 



CC3 (£A30 

dot tee /urt ze*<r 



(CC4.A/SZO) 

ACA6 ClWZl) 
CA&OCG7 

A PAT A 6<?B2Z.) 

AD AT C -7 - 



■ADATO-7 



PSA 



AO-7 
DOLr 68 All) 



BZERO (3A30) 

y-^> EDpra-i 

P<7»/A/(20AU) 

pp.0-1 — J -+-*-p#o~f 
PSA -y-*- P6 ( 13a*') 
PHA -++- PHB Cue Zl) 

O's -+*■ to -3 



I 



P6B (mo 

DAO 3 —*■ DAP ro -J jf DB PTO -3 

A 0-7 — -SO -7 ■#*- DAO-7 & D80-7 

J -+*- MPEL C1B07J) 

/cr DRO? tc DBPTo-l 

DCO-3 -*-*■ DKO-3 



EPpro-s - / 



ED PTC -3 




P6C 



Paye 3-i3 8 



8-e 



PfCI*tAl multiply ccvrrh/ueo 



1 Ct&cK 



P6Cc»cot) 



hJPAO 
PAt-3 



'DBpro 

'P8PT/-3 



Ape Cue/*) 

PBO-7 — 



•APAT0 7 



ADA T 0-3 -++-IO -J 



Wen/eyre (user) 

PCTD (3ZAZX) 

DCO-3 — / -+-+OCO 



,} 



Multiplies •Hnir 



mutates Jyit 



1 -++ pcl (*rsat) 

BpffWkJ OiAJt?) 

£DPT0'3— 1 -+ 



• CPPTO-3 



fCdJsACC Cl38*f) 

CCJ -++-AOCio$u) 

QYlSD 9lS£l -+■*- A I CioBIl) 

Lit lSD-±IS£l-+-9> A3 (loBis) 



[CCX .TMASKJ-++- AH (llgl?) 

fcct.A/r?usJcJ -*-> AS (zifiij 
f/eci -*+ a 6 Czjoif) 
A/CO, -*-*> A7 fassij 



CCCl] "BPIV (l3St»J 

/V ++■ £ DPT 03 

reel, (,/isd -fsr)J: c« 
tea. Ci/jsp *JS£)J: D it - 
Ccl -*-*• MA OuzrJ 



pest five sifH . 
•iO-3 



CO. 



MCCl 



71 

| P6.PUA 



Pe.ETl5.N6PS 



Pafe. 3-1 3 J 



a/ 



ffmPlC 



DC CI MA L MULTIPLY COMTl t/UfO 



P6 . ETQl 

(UCtH ) (SBIHJ 

foeiJ: dwo-3 



~T ■ ' 



OS pro -/ 

P8 re*, pointer. 
S0'7~#~+- DB0-7 



ChpelJ: p*/o-3 -^papto-J 

PA re*, pointer. 
SO-7 -*■+ PAO-7 

Crf lzO)=IZFfiO (iSBlO 

CizEteJ : pel -*-*> MDeLCieoij 

cr 
NOEL -++> PEL ( iBOt) 



DCO-3 -++LV10-3 



t-Ste+t dust" byte */ fr^Htt' 



' if jer**ir*s multiplier eJijit 
Was -ztrcr, insert' PEL 



/*r aaic/ii? mu/t~S/)/icctH€* tv proy?er fHr*t/m/ /pr&tbcct eZi'gft' 
*net for *cc0SStA« fnr/ wr~ /nu/S/pJrer eti'jif. 



fi/ io-3 =iJ: XP-3 -i -+*-ro-3 

0/ lO-3 TZ 9 r3*r *or 5 J.' JO* ~Z 
[if 10'3 r 6er7*rfJ: I0-Z+2 -i 
[if 10-3-1 J: TO 3 +1 -++ 10-3 



10-3 
ZO'3 






f/l**j is n<rt OorlO 

inert me* t or cJecten**nf 3rej. 



£P0rV*S (tfASO) 

EPpro-3 —I 



EPPTO-3 

fives us Ereo 



P6.ET00 

(ISC*) (S8ISJ 

CdelI : Mpx.0 — ■*- papto 

P*t'3 +DAPrt~3 

<xcS<J,r*s multifile* in PArff 
APA(t93J0) 

PAO-7 —+- AOATO-7 

CMPElJ ! MDP0 9-P8PTO 

DAt-J +-0BPTI-3 

acta rets ivu/ftp/i** in OBrtf 

aps L mm} 

PBO-7 — *• APA ro~7 
[i/lP-3 ~OorJOj-ZZERa (if 81**} 

CneRo. selJzipatl C job3o) 

APAT4-7 -t-riO-3 

ClZEfiO.hfSEl.lz J PATH (3lB2j) 

APATO-3 -*■*■ fO-3 






ClZEtO. f/SEL 7- &HEW8YTE dt$07) 

[6HEWBY7E1 =DCTO (22Alz) 

PCO-3 —l -++-DC0-3 



Go- to no*, t mttitr'pf'er tytif. 



WEK/BYrE 



EJ.I CfBJo) 

remember j 6A/E*>/Byre 



Cif 10-5 =IOJ:l -**-6PZ (2<fAicJ 

reme»iet*ihetS fnrrrous fuhtfctctTcrrt. 



IZERO 



6P3 (29AlO 

re/rt e,»bcrs IZ.ERO 



5 EL- -**-//SEL 1*BI2J 
CzzE£3J •' <rr 

MS El. -++SEL L18W) 






Invert SEU 



DEL - 
J/PFL 



t/PEL (18 07) 
' DEL Clb06) 



}'" 



r p£L 



tr*«f+C 



F3g& 3-iW 



A '6 . MA 



Pb.ETOJ. 

n 



DECIMAL MULTJPLV COhJTlK/UED 

CSEL] = Di/P fat Alt) 
OXO-3+J • 



EOPT0-3 -J 



0X0-3 



F£>prc~3 



(ndro.hdrz') 



FLAST C3IAM4) 

lout iti*reth'0* . 



m 



DR0 -3 



fflAST .A/SEtJ -ACC tlJB<*S) 

fCrsv -ise). cc3j -y-*» az (zoa /<r) 

UISD * ISEJ. CC3J -**- A 3 CZOA23) 
A/CCi -+*> A 6 (ZiBJfJ 
NCC2. -yr A 7 (v6%\). 

[eiaST.NSELJ ~ EOZ\/ fagtHh) 

/* -M" eopro-j 



CELASr.MSSL.O/ HD-Js£)J : C u -y^IO-3 



pojiftte sty* 



fiusr. a/sei . Ci/ isp tJSBJ: o, t -t+ios 



negative sijH. 



(SlASr.MSZL) -t*-PMA ClJCtf) , 



previous leyi'c 



■■_[ 



frrw 



Q 



£ J-A$T. A/S EL 



PB.ETm.NGP5 

(n c"0 (za 3 yj (6 a zij 



GP3 



GPf (*Acz) 

re**> '"iters IZE&0 



(6P3. ELlj -++* £Ll Cf63o) 

rer»emlers Os/Ex/ByrE 

fcp2]:ic-y+J -++TO-3 . 

t'ncser>i?nf r»u /ft/i/t&r- a//$//' Cmuttiptieanol XIOJ 
ifj>revi&*ts tnu/f/jt/iey &/i$»t wets —)6 and 
ntt4/ti/j/iCon*ei H/ctS Subtracted '. 



DR0-3 -+-*■ DvVO-3 

£A/frP3J - ED0K/A/(/&Aj0) 
EDPTO-3 — i 



£ OPT 0-3 



&P3 



N6-P3 



P6.ETS5.GP5 

OSOH} CZAJ7J (6AGZJ 
GP5 —**6M'5/5 (UTC/4J 

ft'/ 10-3 =oJ - / too Chez*? 

#ei*/ twuttipli'er cJigit is &cr~& 

C&MI5/5 . 1 TOO J ~ EZEPO {3A30J 

J — - EDprc-3 

Ca/ezekoJ - edoh/a/ OsajoJ) 

E/?pr<?-3 —J -**-E£>/>T0 3 

rMEi-Jj = POy^//OoA2J) 

Pa: o-3 —J -+*- DP0-3 

O's -++■ E10-3 

DR0'3 -*•** PtVO-3 



EVER? 



P6 



P6 



P6C 



f 
P6.PHA 



F6 



Page 3- a// 



Pt.fTOt 



8-h 



DCC1HAL MULTIPLE CCUTIh/UFO 

wmmmmsstm 



U_i 



P6 aicit) 
CpelJ : oao-3 - 



DAPTO-3 

£>A ref. pt>/*tes 
ADA (t10J<?) 

DAO-7 — ^APATO-T 



fVDCLJ : PXO S 



D0P70-3 

P0 rc$. /XHrt far. 



AP3 0<i$l+0 

D80-7 — *- AVATO~7 



A DATA 0lB2l) 
ADATC-7 



fP0'3 



A 0-7 



K Pdrtiai pyce/^et tr Arey. 



fza-3 



• £Mp-3 
ESP«-7 



CseiJ: edi-7 

ELO-3 

[hsel]: Edo 7 —*- esnc-7 

fi/ IO-3 ~ Z-fJ: ESH0Z XZ -T-SO-7 
CtfjO-3 -ier 9jf BSHO-7 -+-»- S<?-7 

D/lO-3=<Sj^A/SV8 Ore 13) 

AO-7 +BO-7 —rSO-7 

0/103 r>f/r- SU& (1830 

AO-7 -J30 7 -+SO-7 



„ MuLtip/icanat t<r &rc$. 



>L . Add a-r subtract A and" B 



Cdej.) ': dh/o-3 



•D8PTO-3 

&Q rej.pe/nfer 



SO-7-&+"06O'7 



f A/PEL J f DWO-3 

£0-7 -#+-PAO-7 



DAPTO-3 

DA rey ■ jPcnhtfr' 



y Sttrre result. 



ft/ EDPro-3 -MX1&-3'J=£DMA C/2A*'J 

EDMA *-£Z.EZ& (3A2o) 

J --t-rEjDPro-3 

Ct/EZEtoJ- EDCH/V Of A Jc) 
EDPTO-3 -~J. 



■f DP re -3 



PffkVh/ (2oAl?>) 
P/lO-3 —J 



■0P0-3 



DRO-3 



PWO-3 



7t A- U K. \r 



ZJI RQ 



1 

Pi J- MA 



Psfrct. 3-/?Z 



8i 



DECIMAL MULTIPLY COUTIUUFD 



c»dt 

§> 
StottuS 
in for. 



PVfA/D 



CPP 



HoiC SiQiuf. 



Pl/EA/P 
sets SWl 



Duo 



JBUL 



OM 



K* 



Off 



PUS 



put 



OV 



PlltO 



I ClrcK 

50 focio ) 

51 (IOCS I \ 

52 CZOCSS} 
SZtJoClt) 
S* (28CJ.O ) 
SB (28CJI ) 
S6 (28C3 3) 
S7QZ8C54) 



L 


DUO 


l * out 


u . 


DC/2 


t 


Di'S 




oot 


£: 


DOS 




Dl/t 


1* DOT 



so Csocjo) 

SI CiOCIi J 

si Qcczj) 
S3 doc St") 
St Cl$C$0\ 
SS (2BCJIZ 
Si (2BC33 7 
S7 ClfeJf) 



P6. PHA 

( tJCItJ 03C17) 



*0-7 



*SO-7 



pour (23003) 

SO -7 ~r£>U0-7 
OUfpC/gAzz) 

[PBLJ: 0*0-3 —+~ PA Pro -3 

0A rey.ft'ifor. 

A&A OlBJo) 

MO 7 —+AOATO-7 

Ct/0£Lj : £>/?0-3 — *>0&*>ro~3 

At>B(llBI*0 

08C-7 —+'APAro-7 

APJL Osezt) 

AOATO-3 -++AO-3 
IO-3 -+-*■ A¥-7 

D&K/A/ (ZOAll) 

DA.O-3 -J -++PAO-3 

EOO*/*/ (IB>A3o) 

&OPT0-3 — / -**" ZOPTO-3 

(Pt.PMA) -++'P7<l3COe) 



. — r« - 



IT' 






P7CI3CC*) 



AO-7 



SO 7 



Pour C 21 bos) 

SO-7 — *■ PUO -7 
CO£L ]: PA0 3 —* PA Pro~3 

PA rty, fanrer 

AOA (/tBJO) 

PAO -7 —*- A PA TO -7 

[nP£lJ:OX.0-3 ~^£>8PT0-3 

AD6 OI61+) 

PSO-7 -—>APAro-7 

APATB —+ADATA ( If 812.) 

ADATO-7 ■+*- AO-7 

pOn/A/(20A.2,s) 

OZO-3 '—l'+*040~3 

eOOWMf/BAZo) 

£OPTO-3 ~t -+~ fPPTC-3 

Of eopro-3-i5J-Er)5 (2*37) 
fr/s S-rpA'A (nc 27) 



ET15 





DUO 




r — 


Dui 




u , 


SXll 




r 


CV/J 






out 






not; 




i - 


DM 




U Dai 


L_ 


£V" 





/ CiocK 

SO (30C5C ~) 
Si CJocil ) 

si (30c jj ; 
s 3 (IOC 3* ) 

SH 1 29C Jo) 

55 (18C1I ) 

56 (28CJS) 
5 7 (ZSC 34 ) 

pverOiAzz) 



3H 



METIS 



ijas 



riffrTHirt- ! ^S S 



P7.P//A 

(I3CC6) (i3CZ7) 

AO-7 —* £0-7 

0OVTC233O5) 

5O-7—r£>C0-' r 

PUeF (tSAZ2) 

sets SW3 Irt CP(/ 



P3f<s. 3-/43 



8- 



DECIMAL MULTIPLY INTERRUPTED 

(differen ces only) 



Y 



INT —**DUIZ 
(in CPt>) 



CABU C3ZCHO) 

(cabu » P6 . eroo) -*-*• PSTA (**/*) 

H/a/f Arr- next £r&J 



P6. ETOS 

Cl2<rtH) (yBlt) 

h&cbaiHtje in DEL (90ot) 

na change in Jr*g. (multiplier diyit) 



waam 



P6. ETOO 

(I3CH) (SB'Sj 

CselJ - DCW CIZAZO) 

DCP-3 -Pi -++DCO-3 

n acha* $e in 0£Lf18o$) *r I re$. (multiplier digit) 

RSTA -*-* PHACI3C17) 



I 





PS.PHA 

(I3CM) CI3CZ7) 






ADIL (I8BZ2.) 

ADATO-J -f^Aff-3 , 
1 0-3 -f-m AH-7 Cn>ulti/p/i'er difitj 
DCrU (3ZA30) 

DCP-3+J -+■*" DCO-3 






' 


r \ 














P7CUC06) 
[if DCO-3 =6 J - #ST7 (%Ao7) 

t/trte tff insert" Multiplier Si'fH. 

[Nfi*T7 ] = ADATA (H8Z2) 

ADXTO-7 -HrAO'7 

trsf pa* haJ pracJu c t 
then multiplier trArey. 






[GPl .J3D JiB ~++ IO -3 








[GPI.AUSdI 1 * -+* tO-3 








(NOPZ.ISD J s D -**• IO-3 








ft/api msdJ % c -++I0-J 
/isrr,ssd.7 s-adim (mis) 

fO-3 -t-^Ao-3 
APATM-7-^j 9 'A^'7 


Generates 
» multiplier n $» 

re*ie>*ibfr3 &P2. 1 




- 


[KST7.&FLjzrAPlL OSBZX) 

APAT0-3 -r+AO-J 
TO'3 -+*- A+~7 J 








OCTU (3ZA3o) 

DCG-3 4-i ~+-*DCe~3 

t 






sriSi 




A/zr/f 






' 






1 


P7.PHA 

(UCC6) (I3C17J 

1 ■++k , A'srA (tAii) -' 





p^e. 3-W/ 



MULTIPLY REENTRY AFTER INTERRUPT 

Ccl/'f/'erences atily) 



8-k 



Same as regular- mi/lfipjy untt'H PS~C 





P5C CMC35) 

fj/fSPlJ-'J S-*J?£TA (6 A 14) 
/<+ -*-+ DRO-J 
S — ► DCO-3 

IDATJ- (30830) 

ADAT4- 7 -+T JO'J (multiplier d'9'l tr Isej) 






r 








» 






PS 03CM) 




ft ISPO 7= £>C AST A (2.7 A It) 
1+ ISPi J befrirt/Hj 9/ multiplier detected. 






(ft OCR ST A . MSPs) -*• DCTD(3lAzi) 

DCc?-3 tJ -t-*' OC0-3 

steps Court ti*jr */ke*t 
OC rep. prints Ar 
Anu tf/p/i er- cJi$ if 






[PCKSTAJ: 1 -*-*- OPS (6AOl) 

remtmoer ocfiSTA 
[+ZSPO. CAB02.J; I -»*-*" <rP2(29Alo) 
1+2SPJ . CABCfi J 






ISPO -+*- SfL (VBW) 






tSPO —*" DCTD (31 All) 1 
DCO-3— J -+*~DC0-3 I 






W *CAB°'-7 ' *H *" *>>* !>' * -++IS& faff) , , . 1 

negative multiplier. I 






no change, hi J teg. (he-la's multiplier digit J 1 




ETOO 




NETOO 




' 


r 








PSA OiciO 


' 




no change in I ref. 

—- . ,_ . 





»ar ,M F- t <i- 



P6.ETOI 

(acii) (sew) 

ne change it* Jnej. 
i -+-P>A / *STA((AIZ.) 



ww*.*^- 



p6.etco 

Sef'»ie <*s reyu/ar /*/u/t>/>/y. 



Page. 3 -/IS 



9-a 



DECIMAL DIVIDE (7 A) 



DUST ART 



04-7 



/nail 



DM 

t>a . 



DI/EUD. 



|«— JLWP DUEFOSAIZ) 



0* ifiv'tfcrr. 



Di/ep/D 



CPU 
INTER FACE 



PP«. 



, py* 



JMl 



iyp 



CV1 



Ltil 



Ml 



QUIZ 



i CtacK 



CA8Cf(3lc-%H) 

CAS ft (HC ll ) 
CADCS dZClS* 
CA6C& (32C2o) 
CA8o7 (licit.) 

CABfC (32COO 
CA&cl (HccH) 
CAScZ (Sid?) 
CA0CJ (J2C08) 

J CASH (SlCHo) 



CA&OI — -CLEAR (//A**) 

resets e/*Ctrnc*/unit far next aprerttt'o* 

CABOl-07 -+*- OH -7 



C A 800-03 



RZS-3I 

<rf crane/ /f/tf/A, t'n hf£e$ 



CABlZ 
(CA807.A/CA807) 



deCikrict/ Crt*f> k't 



1 etvcK 



P4 03C0Z) 
&H-7 



&AWP (/0C/5); QOiy (locis) 

decimal cfiisicte /ri£truct~i(>rt 



j —*+ #/g ojcsO 



eppro-3 

sets <-'/s E~D p&inter 



i Clec* 



E 



P4B (2«6U) 

[if EDPr0-3 -/qJ-ETlf C2AJC) 

opera not ts J hyte. ionf. 



em 



PU0F OSAXZ) 
PPA (/3C2 7) 



EPOK/AJ (l8A3o) 

eopro-3 —X -+-*- £Opro-3 
PH6 -t^PHe Ojc so) 



NEVH 



im_ 



t?i/<? 



Dl/I 



QVl 



W3 



j2ua_ 



Mf 



Put 



p</7 



L 



^bidjo, 



J ClccK 

CABco(3ZCo(,) 
CA8C1 C52COV) 
CAQCZ(12CI0 ) 
CA603 01CC6) 
CA80*(3lCl3 ) 
CAB OS (jzCiB ) 
CABOt (32CZO) 
CAB07 (JZCZ2.) 



__ PUBF dSkli) 



P4.PHC.NPHA 

V3CCL)03C-$o) (/3CZ8J 

AC A 3 (i<?0Z3>) 

CA&CO-C7 —+-APATO-7 

AP¥ (178 It) 

APATO-3 -r-rAV-7 
Os -+-r AO-3 



l£>ATL(3oB3o) 
ADAT*t-7 



JO -3 



// CABOC. CABOl 7 r 
li CA 6 co- CA BCL 7, 



rISPO (138«7) 

. - ~..w «. -, S/<9* m M.S. p. 

I+CAB0V.CAB05 ] = ESPS fzS£*"r) 
L+CA804 .CAB06 J Sty* "1 l.S.D. 

(IS PC +ISPJ) 



styv 
CCl (6 A3 3) 

[if £ DPT OS - IzJ-er/Z C3LA Og) 
EriZ — ** PU£F C/SAZZ) 



£772 -*- Pit A (I3CZ7) 
C Neppro. h/FOPr^) -* 

t- 1 ir) Si* A t % ) 

rOPTO'3 -hi 



fppro-y 



NfTIl 



Page 3-JV6 



ETil. 



PH. NIHC. PH* 



q-b 



t>uo 



QUI 



QUI 



'Pit/if err. 



DV1 



JML 



m 



ML. 



QU7 



pueup 



Y 



MP 



DUO 



nut 



lea it fi)if. 



DPI 



w? 



DU* 



PV5 



jm 



JUl 



DECIMAL DIVIDE COHTIMUSD 



cAe?o 

CABO/ 
CA80Z 
CA&03 
CA&CV 
CA605 
CA8C6 
CM807 



(ZZC06 ) 
(lit 10 { 
(?ICI3) 

'nets') 

C3ZCZZ) 



PUEF(l8AZZ) 



■ I r 



P*iG3C0l) 

AO-7 — *>S0'7 -#+f0O? 

cf/visa-r tr gprej- 
Cif S07*eJ= A/SZO CzSCCi) 

dct Set *t+r Zerp 



AJSZO 

AC A3 OfSZJj 
CA60O-O7 



CC¥ (tAl7) 



'APATO-7 



1PATL QOBjo) 

APAT4-7 -++JO-3 

AP*t (irszz) 

lo-3 -*■+> Ao-3 
AOATC3-++- A*f-7 

ftcAeoc.cAoo/ J-upo tee ¥7) 

frjCA QCO, CAB0Z. J ^ si 9 ft '*t Ai. f. D. 

t (238**1 
s/f* tit l.S.P. 

CC/ C6AT3) 

[if £Dpr<?~3 -tzj* ertz. Ciaow/ 

sets su/J'i* CPU 

[Tit -*-*■ PPA 03C27) 

fTtZ ~-+> Pt/fF C/sazz) 



l+CAee*. CABoSJ 



l CAee*.CABoS 
(/SPO +JSPJ) 



(//eopro. Mspprz) 



BUPO'AZl) 

EDPr0~3 +i 



c-cjCcajs) m . 
i/te 9 *t L Ae/J 



*£PPTO-3 



ETI1 



t Clock 



CABoo Oicoi ) 

*| CABoz.(3ZClo) 
CA803 (ZZCOff) 
CA&Ctrtezeil) 
CA8o5 C32CI6 ) 
CA&C6 (IZCzo) 
CA&P7 (2ZCL2-) 



A/en i 



P*i.NPHCPHA 

CliCOZ) 03C39) (/3C2.7) 

AO-7 —P-SO-7 -#-»>££>0-7 

Of SO -7 *- OJ- A/SZ O C^3CC>6) 

dot/a n&t z?r&- 

A/SZ0 -+*- CC4C6AZ7J 

A DAT O -7 



AC A 8 (/<?823) 
CA&COC7 

ID ATI (3083c) 

A PAT 4 -7 -+P-JO-3 

AP4 ()7BZZ\) 

J 03 -++-AO-3 
APATo3-r^A¥'7 

ff CA 8 OP. CABOt 1 -1SP0(238*7) 
L+CA80O . CA80ZJ sis* /* Af.S.P 

[+CAB09. CA£oS(-2sPJ Cz38^ i O 
•f C480-V • CAtiO 6 J s/yn />»/.. £. P 



It 



ClSPO+ AilSPi) 

[if CA804 07-B,t i>r P,t J .' / -* 

EUP 0*A23) 

fPPTc-3 +1 -+*>£Dprc-3 

PHA -++ PH& L/3C3I) 
(PVPHA) -++ P5(i3Co<i) 



<rcj ftAss) . 

TSEC6AC&) 

neyxtive sifH. 



Page, 3-/47 



P5B 



py.rHC.ru a 



3jto_ 



JM. 






byte 
frrm MS 



Ml 



jaa_ 



vug 



PCS 



ML 



PUT 






QUI 



DV1 



_m_ 



ML. 



Dili 



wr 



OtClMAL DIVIPe COHTliiUFD 



JJ 



<9-c 



/ Cl»ck 



CABCO 
CA8CI 
CABoL 
CABo3 
CABOf 
CAB** 
CASoi 
CAB07 



(32COt ) 
(jicoH J 
(3ZCI0 ) 
(3ZCOS) 
(Z2C 13 ) 
(J2C/8) 
(}icio\ 

L3ZCZZJ 



P4.PHC.PHA 

OJCCZJ O3C30) OSCZ7) 

AC A a Oinz) 

CA6O0O7 —+A0AT07 

IDfiTi. (308*o) 

AOAT¥-7 -*+lO-3 

AP4 (I70ZZ) 

O'a -++-AO-J 
AOAT0-3 -++AH-7 

[+ CABOO . CABOt 7 - ? SPO Cl30* 7) 
It CA SCO . CABOZ /. 



[tCAee* '. CA605 "7- **** Y*3S*1) 
1+CAB0V.CA806 J 

CTSPO + NlSPl) -*■ 



Sifpti* M.S.D. 
7 (Z3S*«J 
j/ptt/M i..S.D. 

CCl (*A3S) 



ft'/ CA80* 07 - B„ irrO/fJ r :J -f-*JS£ &A06) 

euPO'Ais) 

PHA -++>p#B (licit) 

(Pt. PhaJ -p* ps (neon) 



J Clvc* 



P5B o*c«s) 



AC 7 



>S0'7 -#-** eoc 7 



EQW a3Be><+) 

M ■++> ££>P7~0-3 

PRPZE 08A13) 
JV-*-*- DXO-3 



PUB 



PtiC OJCSo) 



3 CLech 



CA600<J2Co&) 
CrABOl C32CC+J 

casozuzcio) 

CAB03 (ZZCCS) 
CABOf CZZCll ) 
CABOE C32C/8J 
CA&06 C3ZC20J 
CA807 (31CZZ) 



I 



P5C 04CJSJ 
A CAB (if 023) 



'ADATO-7 



AD1L (I8B2Z) 
ApAfO-J 

O's -* 



-P-AC-3 
•A4-7 



Of CA&0V-O7 =Su orD /t ,];J -++JSD CtACf) 

F* C4BOY. CABOS 7-JSPJ C238W) 
L+CA8CS.CABO6J S'9* /" *-•$' P. 

tSPJ -*-* *P3 (2 7A sO 

D£lt Czjbci) 

PXo-3 -f~-r pce-J 

fW t& DC 0-3 J 

PRPAE (/SAZ3? 

m ■++- DRO-3 

£DCW (/BA30) 
ED ] PTO 3 "i 



to pro j 



t 

PS 



Pa.<?<^ 3-J<t8 



m 



JiliL. 



.ft I I 



Pividertd, 



Pttl 



JUiHL 



_&£_ 



Hi 



Pvr 



QUO 



mett {4amf 
d-fit 



Pl/fA/P 



J2UL. 



JXLi 



QUI 



JdUL 



Gtf 



QUb 



QU7 



MlQ 



9-d 



PEClMAl DIVIDE COHTrMi/fD 

■ t - JJ -- 1 - J t" JJJ - J - , -- JUJ 



caboo(3zcog) 

CABOl (ZlCC*') 

CABOl Cncio ) 
CA6o3 (3ZCP8 ) 
CABO+ (32 CI J ) 
CbSoS 13ZCIS) 
CA8O6 LJlcio) 
CA&07 (3ZC1Z) 



_1 



a&BssfesBE 



2SE31 



PS ascot) 
puo-5 —** DApre-3 @pbpto~3 

pvtuts U PA@> OS r+y . 
AO-7 —*'S0-7-#-+' £>AO~7 & 08O-7 



MA6 Cnaij) 



A0A70-7 



APATA (I98lt) 

AOA70-7-+*'A0-7 

C/fppro-z -oJ- eroo (ss/s) 

£roo -r*-p*A03cz7) 

ED0WA/ deAio) 

gppTo-J —J-++'f0pr<?-j 

' Ooim/A/ (J0AZ3) 

pXo-3—i -**» 0*0-3 



eroo 



J Clo c/a 



CA8CO(jlt06.) 
CABOl (Itcot) 
CA&OZCXzcio) 
CA8C3 CllCOB) 
CA60*t (32C/3 J 
CA805 (lie 18 ) 
CAtiOb QIC 20) 
CA807 (Jltl W 



WeF(i8Alz) 



NETQQ 



PSA ovc**) 

OAo-3 — 

AO-7 —^SO-7 -#-*- PAO-7 (5) 08O7 



da Pro -3 (S> Depro'j 

/>vnrs ter PA<Si D8 rej. 



ACAdC/VSZsJ 

CA600-07 ■ 

APATA Ct78Z2.) 
ADATO-7 



-A0ATc>'7 



pfA 



Ao-7 
Duer(igAtx) 



EON a (3icc?t,} 

1-** EPPTl ('PAIS) 

X-t+£DPr2. Off A 19) 
£2B/ZOC3ASO) 

i -+*■ £OPT3 

Sets £Q petite* ter 7 

PCWSl (20AZ3) 

PROS - i -i^PAO-3 

i -**- GPV CzfAn) 

PfA -+-*P6(lJCJt? 

FHA -++ Ptte (isczi) 




_ 



PGB OK36) 



PPO -J — *► PA PTO 3@> PBPrp~3 

fXHHts t<r PA @) O&rcy. 

AO-7 — +SO-7 -A*+DA0-7@>p8O-7 

OS tDP7C-3 z:MfiZe-3>J~ BDAfA OZAVt) 

£DrtA -P*-£PJ Ct?A3j) 



CCi 



P6 . 6A8CP f (z ZAit) 



Psje 3~/f? 



P '6. 6 A PORT 



9-e 



PUI HA L Dl\JJD£ CONTINUED 

PS . GP4 Normalization 

C'VJ CZfAlf) 



i 



(net. 

C(60-7tOJ.<rPl .A/fPs] V0SI&F 0/6^) 

tr*t**ne Terabyte ifa/iVifirr 

[BSlirpJ: J -** *P3 (2 IAS!) 

XttryS £0/>*"*£*r tfitift ' m*ie zero- 
tti*tett«4 Ayt0 if ttefccfec/. 

fate F J: £D<r»/N (J8A30) 

gppro -J —I -+-* wro 3 

oo^/iJCzoxii) 

P&0-3 —J ■+** DR0-3 

[(AO-7 * 0) . M&PlJ-ASJ&F (2*Bm) 

1 rif *4rne zer<r byfe in €/i\s/cte*i0l 

CkSI&fJ: l--* 6PZ(29A3o) 

alicvsj tk€ i«***r *t&»/n ff/ DA0-3 and 
EOPre>-3 »v//A *P3 set. 

ft ASI6F. NBSI6 F,CA0-3 *V 7- FUP 0**2 s) 

tr asuf. a/bsi* f. cea-3 -oj J eppro J -Pi -*■* FPPro -3 

r+A$I6r, (AO-3 s0) t (80-3 *Ol 1:1 -PrSFL Cwt) 
L+ASILF. (AO-3 ±0J. (30 -3 -cOJ 



None zero- byte 
m atiVifoK 



rtd 



Xc/ijit le/tr 



m otivicte 



*A/,j,*i At. $. P er/ tt/ifisor 
Mth M.S.D r/c/iviete»c( 



EPO 7 -++-80-7 

adviser tv B rcy , 
ADA(/?S7P) 

DAO-7 —+-A0ATO-7 

A DAT A OfBZl) 

A Arc ~7 



AC-7 

tfi'tficteHit to Arey, 



fi/ £PPr0-3 = MKzeJtJ=: BO MA (tZAft) 

SOMA -++■ &PJ (21 ASS) 

CDf&mter n*k*/ /reAin} ttfc/ivis<rr 

C<i>Pl.N6P$J:J -++CC2, (tAJo) 

erer/je*/, abort tAe e/frttfi&t* , 



[1 



,7 (PR.O-3 -IS). 6P3 7= £P4/R (z7Alo) 

+ (BDPrc -J -JSJ . &P2J nerma i, to. t,on tirnskect. 

fopHd] : i -v-»- yep* (ifAze) 

/ -*-+ //&P3 (2MZfJ 
t —** M&PZ Cl9A2<Q 

£Z£Pa (zajo) 

J -4-*-£DPT<?~3 

CX6S 16 P. tf£P3 J - FUP (it A 2 S) 
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PXO-3 
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P6.G- ABOUT 



9- 
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APATACV0ZZ) 

APAT0-7 -A+AO-7 

£PO-3 -+-+£LO-3 

fh/S£LJ:£p0r7 — +§StiO~7 



... Dividend ?* A re$. 



C<fi 7/ rnu-7 
: Blo : 3 



E4HV-7 



*" Oft/is ar ta Rrem, 



ff/liJ: £fHC-7 X2 -feo-7 
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byte 
t'cf 
least sijHif- 
byte in RlS. 



Qua 



DKi 



Qtli 



WJ 



Put 



Ptf 



V6 



,auz. 



SO (jCCJC*) 

Si (icczf) 
BZ. 130CZ3) 

S3 Izccsh) 
s* (iec3c) 

55 Utcz\\ 

56 (Z6C33) 

57 126C3VJ 



P7^.PHB 

(I3C06) (/3CJ/J 
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10-3 -+»A*-7 

fif CDPTC'j =/r/~ fr/5(z*J7) 
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(if DCO'3 =6] - KST7 (2A07) 

time fo insert outrtie/ifsiqt 

h/AST7] - A PAT A 0**2 *) 

ADATO-7 -&*>■* 0-7 
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ft 
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i CtecK 



CA60O(3ZCCB) 
CABCl (ZlCCi) 
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CABOt (32CI3 ) 
CA3C5 <'32<r/g ) 
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6P2. (ifAlo) 
riphf sht/f. 
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Js co M'fslemei > / oJ shi ft Ccttnt ( //; 
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CV6F2J to tett- -sh.ft 



Paje 3- J5~B 
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ADAT0-3 
TO -3 
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CnfloJ: o'j —*-apa TO-7 

[tf&Pj. Sej.J s- ADA 7 B-rA PA TA QlfBtZ.) 

ADATCy-^AO^ 




| 


■ >. ■ - - t 


Chf6PX. t/SELl -ASM? 07S/*J 

APAT4-7 ++A0-3 
JO-3 —+? AV-7 
IPATM (Zi02l) 

APATO-3 -++*10 3 

CfPlJ: O's -*-*A0-7 




1 


... .-. . .... 


f+CABOO.eABOl 7 z=l$P0(2*e*7) 
l+CA BOO .CABC2 /, s#» /* Af. S. p. 
[+CA6CV.CAB05 ]=Z£PlClJBW) 
1+CAB04. CA8C6 J *t$H /» L,Sj>. 

ClSPO +JSP1 4- AfOP3) -++- CCl (6AZS) 

t't/egat/ ef*$i £ <rr J.. S.Byfe 

Ci/CAB00-O7 f:0J -A/CA8Z O'SVf) 








CfPJ. HCABZ) -++CCZ OAIO) 

Significant ettttct. lost. 

Ci7 S0-7*OJ=MSZO(11C06) 

US ZO -++■ CC 3 C* 'A lO 

Jaitet hot ««/-<r 

PPO-3—I -++'PP0-3 




. f /X//0 


over OsAziJ 


PSA — +PUEF Cl8A2t) 






PSA •++/>$ Ci$a*} 








PUA -++PHB OjCJl) 










P*6 







10-c 



Page 1-/60 



lO-cl 



leenf sion'/. 
frtr», CPU 



%cr>r> CPU 

fc*r A/emery 



QUO 



ML 



JML. 



JML, 



M±. 



ova 



JMl. 



W7 



DUO 



DUt 



ML 



JUJLL. 



Put 



Mf 



ML. 



W7 



BIGHT SHirr (OP2) 



ICtcck 



P5B CMCM5) 



GPZ -*-*• 6- PI CZ7A33) 

used Ar e/fi** it/yer- b^tcs 
where aicttc* tS shi/tev/ *l*t 0+ 

PS -+*- fDPTC-3 



Os - 
PU8 



'JO 3 



} CiocA 



CA80I (JICCH ~) 
CABOl (3ZC10 ) 
CA805 <ZIC08) 
CAB0<4 CZ2C15 ) 
CAB05 <ZlCi$ \ 
CAB Ob (JZCZO) 
0ABO7 CXlC2z) 



P5CCHC1S) 

03 -++-JO-3 

[+ (TABOO. CABO/ 1 ~ JSPO CZ38H7 "> ' 
U.CA 8CC . CABoS. y_ s>?" '" M. S. 0. 

[+CA B0¥ t CA80S 7 =7SPJ {238*¥j 
L J CABoV.CA8o6 J Si 9 n in L.S.P. 

ISPO -++ CCJ &A23J 

tt/ej&i cCiyit 

ISPl -t-> 6P3(2fA?0 

rernembers (Uesi^n, 

[if Pfi0 3~<?J- OTOO (2JA ob 

PTOO -++ AV^Pi (HAJHJ 

aiiows ctata sfortxge in DArey. 

DOWti (ZOAIJ) 

OKO-3 — / -++-PPO-3. 

EDPTG 3 — i -++-£PPro-3 



1 



CABOO 

CA80J 
CABO 2 
CABO}. 
_J CABO if 
CA3CS 
CA&C6 
CAB07 



<-32C04) 

Czzcio) 
1 32c 08 ) 
(3lCl3 ) 
(32c 1 8 ) 
(32CZO ) 
C32CZZ) 



P5 

DR.0~3—+PAPTO-3 

PA rcy. pointer . 

AO-r — 9-SC-7 -~H-*- DA0-7 

[PL(?J=ACAB C/9&ZS) 

CABO0-O7 —*-ADATO-7 

Ca/£L OJ: Os -/-*- A DA TO -7 

CopiJ:Of -++A0-7 

rWsPl.SELj- APATB -*- AD ATA Of 8 22J 

ADAT0-7 -t*A O ~7 

[M6 PJ , A/Sfl J- AS HP f/rS'VJ 

APATV-7 -t-^Ao-3 
10-3 -++- s At'7 
ID ATM {2JB2.S) 

APATO-3 -++IOJ 

pf CABOO. CABOl I ■=ISPC(11B*7) 
L->rA 8ci .CABOZ J, Siy* <" *■?- O 



l-jL novi .(.now/. *~ «*/x'' '" " V" *■'•. 

NCAB0V.CAB05 1 = ISPJ (23BW) ' 
L'CAB OV.CA 806 J sign tn L.S. D. 

(ISP0+JSP1) 



s/g* 
CCJ UA33) 



Pa.jc 3-/6/ 



lOe- 



RIGHT SHIFT 



Ci/ SC-7 ^rOj-AJSZO (z3C0t) 

tfSZO -++-CC3 QAZi) 

of a ta n rf Z^rcr, 

Eif ' Dtfo-j ~o]- or oo (z)Aos) 
Dreo -+»-*/ &p j (iyj\iO 

Cif EPPT0-3 = Oj= £TOC CgSIS) 
PHA C/JCZ7) 



ETOO 

DO VJN (iff A I 3) 

DRO-3 "1 -*~ 

EPO»/N G$AJo) 
£OPT0-3~i 



PRO -3 
++-£DPTO-3 



MJL. 



let . 

tltltm byte 
frr»i CPU 



..QUI 



DU2. 



JHO- 



JhdJL 



P"f 



W 



QU? 



mxanai 



CABOO Cuccx') 
CABoi Cszcc*) 
CAb'OZ (3UiO) 
CAB03 (?ZCOB) 

CA&C5 (32 OS) 
CA8o£> HZcZo) 
CA8C7 (SIC 22J 



BTCC 



FT Ml 



H5TOC 



PSA o«c«<.) 



VRO-3 



pa pro 3 

PA rej. pain ter 



AO-7 — rSO-7 -H+-DAO-7 

feioJ-ACAB 07&23) 

CA80C -07 — 

CAIELOjz Os —fADATO-7 

fcpiJ:oi -++AC 7 

[fJ&Pl. SElJ = APATB—* 



rHfrPl./JSELj^ASHF 078/<t) 

APATH-7 -++AO-3 
ro-3 -M*A*t-7 
I DAT Mil !8ll) 

ADATC-3 -++JO-3 

f* CABOO. CA60f l=2SPo (238*7) 

L+CA6C0.CA802.J ' s<*>, t« rts;p. 

ftCAeev . CA3 csl= l*Pl (238**3 
l*CA3(/4.CA6C6j x^/nl-.S.P 

CCJ (6A33) 
<-+- CC3 CCASl) 




'APATO-7 



AD ATA 0*42 2) 
ADA To -7 -*-*-A 0-7 



(ISPO+JSPJ) -+ 

Ci/so-7±cJ:i 



P0-M/A/ (ZeAli) 

PPO'3—/ -*-*PXO~3 

PfA — *> PV£P(/&A2Z) 

PSA -**• P6 (tJC/tfJ 

PHA -*-r pH3(liCJl) 

Y~ 



Psge. 3 ~/6 Z 



lO-f 



DECIMAL SHIFT COUTIMUEP 



1 ClocK 


P6B o*cjt) . 




pRO-3 —^MDPro-3 


- 


A0-7—~SO-7 -"+-PA0-7 




[it io-7 ?oJ - A/SZ O (iJCOt) 




data net ze»v 




tight skittntty: [it ' 10-3 *OjzA/lZ£Af(lf8+t) 




(frP±.A/IZ£*0)-++'CCSC*4Jl) 

dttter net z*ro \ 
tO-3 -t+* A*-7 




CCS -++• A/Ctl (&Al*) 


~ " 


fioWA/ (tc>A2l) 

DAO-J — J -++ 0fi\0-3 




PUB t-+ me djcjc) 


. . ... . 


■ " 



DM 



Cend>tie-n 

& 

mtt. 



DUBh/O 



-ZA. 



PU1 



DM 



DU5 



j£££- 



, MO 




J Cie-cA 

SO (3OC30) 

Si (SCC 3 1 ) 

62 (3CCJJ ) 

53 (3CC31 ) 

54 (2BC3C ) 

55 (z?C3t ) 
S6> (28 C 73 ) 

57 (tecw J 
Duer Obazs) 



PSCOicoj) 

Rifht Jhi/t cr«/y ; [*J>2] / DRO-3 

AO-7 — 

ACC (2J6<*S) 

CC1 -++■ AO (20BZ7) 
CCi.-** Al CtceiO 
Cccs.nzsd) ->*-*■ AZ (l£>a/4j 
(CCZ.ZSD) -*■*- A3 (ZC021) 
(CCl,TMASK)-++- A* (2i8l7) 
(CCLAfMASK)-**- A S (UB Jl) 
NCCl -+*- A6 (li 8 til 
NCCZ-++ A 7 ft/62-Zj 

[hitsol: c, t -++I0-3 
CispJ: o, t ~++ Z0-3. 

DxPAEOBAls) 

M •+*■ OUC -3 

£DJ[/ (13 BOH) 

M -»-** CDPTO-3 

P6C —*-ft/A Olcn) 



-+-AOfir0'3. 

DArea. pewter. 
*{C-7 -#**£>Ao-7 



T 



P6. PHA 

OSClH) (I3C17) 



AO-7 



*SO-7 



DOt^r (23B03) 

SC-7 — + DUO-7 

£>(/er(/8Azz) 



APJL (I8B2Z) 

lO-i -++AV-7 

S-t'f*. 

ADA 0983e>) 

OAC-7 — +ADAT0-7 




A CATC 



A DATA (tlBzO 

ADATO-J -*^Ao-3 



D0VJM (10 All) 



EDVWti LISA 3c) 
EDP7C-3 —J 



(P6.Pi/A) 



bdpto-3 

P7 (/JC06) 



? *$ 



& 3-/63 



to 



Shifted data U. 



*i*[ meaner/, u_ 



4atx by re 

t<rCP(/ 

fast /ttemory 



QUO 



QUt 



^ML. 



Wl 



CtUH 



fft/i 



MM£_ 



par 



buo 



M 



DU2- 



Du-i 



ZU4 



_&£_ 



DU( 



OU7 



DVIQ 



DECIMAL SHItT COAJriHUeD f 

wmmMmmmammm 



so(zoczo\ 

i\ (ice J I ) 
SI (JOCI*) 

S3 (iccjt) 
sscecsi) 



1 Cloc a 

so (yocic 
si lv>cn 

SI (3CC33) 
S3 (30CJ4) 
SM (2EC3C) 

55 (2bLJ>\ ) 

56 (28C33) 

57 (23C39) 

puerC/tAzz) 



P7 



AO-7 



SO-7 



Dour (23003) 

SO-7 '—*- DUO-7 

A PA 0903 o) 

PAO-7 —+ADATO-7 

f// EDP7<?3 = /5]- £7/5 (2A37) 

ETIS -*-**PHA(i3Cl7) 

EDOWM OSAlC) 

EPP7C-3 — / •***- FDPTO-Z 



ETlS 



NETIS 



P7.PHA 



AO-7 



-SO -7 



POUT (2 38C3) 

SO-7 — *- DUO-7 

puer(i6Azi) 



<y 



3 -/6 4- 



//- a 



PACK DECIMAL DIGITS (76) 



CPU 

| INTER FACE 

PfKTAUT ' £>Uf p 


CAtfc*/ (uen) 
t^acs (zicib) 

CAliCG (llCio) 
{H&C7 (JXCZl ) 

CASoo ClZcot,} 
CA30I (ZICC+) 
CA4PL (3ZCIC?) 
CA603 (JICO&) 

CA&IZ illCHO) 


CA8<?<f — *- Clear (l/A*t*y 






• DUtf „ 


read* 4*Ct*H4*J U*'f for H**£ ' op>*r**ft'rt$ 

CA bg* -or -+r a t-7 

VfCovte ter&rej. 

operand de*jtM ) i'h by/*s 

CA8IZ -**' 774ASK CJJC3J) \. 
c/eetr—**t frap o/t, 

CCA6<?f. MCA807) -+-*- P* OiCox) 




1 Duf > i 




f"i-7 r .^* 1 




| nu? \ 




I DUO ~ ~ 




t)Ul ■ 




pip -7/ 1 Du? ■ 




DUt ' 




r>M puti t 




d&£/r*l*/ f***f. | 






k 






J OocK 


PI Ciscoz) 

04-7 -+OPACK C/4/CS3J . * 

peztK I'nstrueftip**. .. .+ ! 

//«2g3t -*-*- epfiTo-J . :i_;.:.-..^ __:._. 

- T -. - . jests uj* £Op*inr—-- ._ _ _ 


----- 




k 




Dl/e^D L £>ULO 


i Cl<rcK 
DUEf(lSAlZ) 


PVB a«63<) 

[if £DPTO-3 =W Jr £TW (tAJc) ~~~ 
r/terancfiS i b/te 1#mj 

£TW -+*■ PHA 03C17) 

EW —* DUEFOSA2M) .,.,.. 

J -+-PR3 Chaos) : I ! 
ea-H./'rtrCs fPPf counter 

O} -+* IO-3 _.._ . . . 

PVB -+* PHC (UC30) '. 






HErw 

< 




en* 




' 






1 £>e/ ° » 


/ ClacK 

CABOC(j2CO&) 
CA8C/ '32CC4) 
CAUC2 (32CIO) 
CABCJ (Si COS) 
CA8C4C12CIJ ) 
CAB05 (HOB \ 
CAB06 ilZCXC) 
CA&C7 (32C2-ZJ 


P4.PHCMPHA 

USCOi) 03C3O) 03CZ8J 

acab (itezi) 

CABOOC7 '—*■ APATO-7 

JDATL(3e>630) 

ADAT#'7-+-+'J0-3 

f*- CABOV. CA BC5 1 - ISPJ (zWfO 

L-fCABef .CABC6J s/pnm l.S.D . .._ 

ISPJ -++-CCJ CfA 3 j) 

///spa/ e/tfit. 

i -++ NPR3 ( 2ZAZ2.J 


i /9^/z ; 


i DU2 - * 


f-<r i Dur 1 


m„et «j a ;'I \ PW „ 


«^o Ay//? J DU<" „ 


frt>t** j*«e>#M»/y 1 iOd-V? » 


' /5/;7 










1 

P* 


-— — • - - 








:..i . 



PV. PUC. PHA 



■*S' 



II -b 



data bytes 



DUFNO 
sets SWi 



lent 

efq/te* by C£ 

ICotst ^'J*'* 
d<$ii- aid sifH. 



Put? 



Put 



QUI 



frt 



dm 



m» 



Pt'C- 



Dis/ 



Poio 



pvo 



Pi J 



DVl 



QUI 



(.'"I 



pw 



E"7 



PACK CfiNTJMUED 



CitrcKj = 



CAt>&o(32XC6l 
ca&oi (}2Xc><4 ) 
CA8C2 (tzCIV i 
CABCJ ZllCCB ) 
CAfic</ (IZC 1 3 ) 
CAB<P5 (JZCI&) 
CA8C6 UlCZP) 
CAHC7 ^3ZC ZZ) 



DUEPObazz) 



pq ozcox) 



Ao-7 



so-7 



EPO-7 



<Cctfet net x.er& 



K/SZO 



■ecj(£Aji) 



AC A 8 OfS2j) 
CABCO-07 



AOATO-7 



A DIM (I7B2T,') 

7C-3-+-*AC3 
ADATtj-7-+*-AH-7 

bcABov. cABes 7- jspJ SiyswJ 

17CA6C4.CA806J s<9» /'« L.SD 

JSPJ -*■» CCJ (6*31) 

/l/eya* e-t/'qi't 

[J edptc-3 = i3J = era (zaii) ■ 
Cue tjzJ-jda tl C3cb j o) 

APAT4-7 ~++~7<? -3 

C£ri3J:Os -++-I0-3 

D(7P (26AZI) 
DKC~3 +J 



DRO-3 

trvqtcs PR3 



[PR3 J: ED PT0 -3 +J -+-*> EPP70-J 

Counted u/J every secc>*ct c/ecA 



Era 
BTI3 



OuEPdgAZl) 
PPA (I3C17) 



ETI3 



NET 13 



I C LocK 

CA800 (Z1CCG 1 
CABC/ (ZUC*4 \ 
CABC2 '32C IO ' 
CA&C*'32Cc8' 
CA&c* 3JC/3 ) 
CA0OS i'3ZCl6 ) 
CA0G6 3ZCI C ) 
CA&C7 CJICI Z ) 



PV.NPHC.PHA^ 

C)ZCQ2)(iZCZ^J use 277- 



*07 



'SO-7 



EDO -7 



M S vCl = NSZC (13CC6) 



MSZC 



CC3C6A7U 

nerrtentbers c7*fc* /t*f zercr 



ACAe(lQ623) 
CA&OCC7 

ASpF C/76/t) 
A PAT y -7 - 
IC-3 - 



A0ATC-7 



- A<?-3 
AV-7 



/+ CA8CC.CAB0I I - JSPO CzlBtT) 
L+ r CA£cC.CAtiCZJ~ fieri I" rfS.D. 

hCA&CV. CAgc.S 1 r J^pJ CzJ8<MJ 
L 4 CA&C5. CA BC6 J jr/yn /n J. .S. P. 



IJCA&65.CABC6 
(N1SPC+- JSPt) 



CCJ (6 A 33) 

/7/t au/ fiQU Of a/tqt't 



[/Scabcc <T3 - 6,6 t" £>,( J 7 I 



•JZE CCA06) 

negative Si$*. 



EUP C/4AZ3J 

EVPTC-3+J 






(Pf. PPA) -t^*- P6 (I32i*j 
PPA -+-* PP3 (t3ClO 



P. >^ .?-.'^ 



}4,r>r. / ,'A 



Il-C 



PUQ 



QU I 



StHftC 

date* byte 



JH12- 



JiUJL 



,L(.'Y, 



'tLs- 



StLL. 



JikZ- 



ttbrrf 
in/*. 



t 



MS. 



&L/ 



J2ML 



Dili 



p<n 



' — #£ 



Ok£. 



MZ. 



DVE//D U VUB- 



PACK eCA/TJMUED 



J dec K 



CABol (32£C*) 



» CAB 02 C\ic I Ol 

♦ CA303 (liC Of ) 

«. CA3ot CllC\3^ 

CABC9 (SIC 18) 

CA8O6C32C2.0) 

CAB07 CJZC2Z) 



1 C£*ck 



ICIock 



IClecK 



Sc Cjcc3c\ 
si Ciccii) 

SI (30C3i) 



PV.PHC.PHA 

(UCcz)03C3e) 03CZ7J 



(jb/te e/>*rctr>t/J 



AC AS Ofdz'i') 

CA8C0-07 

A SHE (178'*} 
A OATH -7 

ro-3 



'APATC-7 



•ACS 
A*t~7 



ft 



r +CA6eo.CA8c>t ~j=JSP<? (23M7) 



t-CAgCC, CA802 J„ 
[+CA8CV.CA&(?!> 
U CABOt . CA306 

(a/jspcp +ISPJ) 



~f+CA8CV. CA00S 7- 1>'PJ (j-S&V*) 

J S<9* f*t l~~S.D. 

CCJ (<A33) 



[// fABCO-C3~B,t or DuJii -+* 

£OP70-3 stayes ett l*c J¥ 
(P^.PMA) -++P6 GZCi*} 
PMA -+*-p>tB03e3l) 



2S£ (4 A 06) 

negative fij* ■ 



P6B ovcuj 

AC-7 — rS<?-7 -V+&D0-7 . , 

tasttytet* fDrej.Q-ec'*) 

Pf S*0]zhlSZO aw) 

data turf z frC 



ktszo - 

FH8 -++ PttC 0JC3C?) 



CC3 frA 3JJ 

rente m herS dettot tt*f Ze*f 



P6C Ovcot) 



ACC (Z38t5) 

CCi -+-*■ A O C2D627) 
(CC3*,Vf$E) -+* A2. < i 38 H 
CCC3.I*E) -+-P- A3 CZ0823) 

(Ccj .rmsKj -+*-A¥ C&ezyJ 

{CCi .AtrAfA$kJ-++-AS (21031 J 
//C€J •+~*-A*(2/8/9j^ 
MCCZ. -++-A7(2l825y 

EDI^CZ38C«J 

It -**- EQpro-3 

Crstl: d -+*-ic-3 

Ct/ISEl:C-++-I0-3 . 
PtSC -*-*■ PHA (I3C17) 



S3 C3CC3V) 
$* C2SC30) 
S5 U8C3I ) 
Si (Z8C33) 
57 C18C3H) 

Dt,£FC,eA2Z) 



I 



P6.PHA^ 

03CIH) 03 CZ 7) 

AO-7 —*S0'7 

DOUT (Z30C3 ) 

SC 7-*' DISC -7 

DUfPGeA2z) 



F *9 



& j-u? 



t/-cf 



PACK CGrtTINUCD 



APJL (iSBZz) 

s/pn Ar A'*f. 

E*L(9Alo) 

fDO-7 -+*- BO-7 

L.i. b,te a Se/*tt*. 

[if EOPEtP-3 'P 28-3 1 J ~ EpPlA 024V£) 

EPMA -r* fPJ C21ASZ) 

used foc/ettr tejt of decimal/ actuprtu later, 

£P<WN 08 A so) 

ED PTC -3 —J •*-+*£ DP T<? -3 

(P6. PtiA ) -r+- P7 C/3C06) 

PUA -frpttQ 03CJ/) 



PATA or OS 
ta 
CPU 
fast Aiem&ry: 



last 
tint* &r &s 

CPU 



/~. 



y* t £if}C ty? 



sets £ivj 



Jr(t t K- 
teast s/j/7 L*- 

data byte U- 



t 



V 



_m. 



pt/i 



PUT 



QUH 



Put 



_£££. 



QU7 



DUO 



J2iCL 



JUdZ. 



Citl 



£>yf 



MS 



Li/a 



ti(/r 



dm 



4 tmz. 



+ eui 



DUV 



£>V5 



Due 



Q</7 



DIG 



I C/ocK 

so ( socio) 
si docv ) 

SZ (JCC33) 
S3 (3 PC 34 ) 
SI (XBese ) 
S5 (28CJI ) 
$6 (28C73 J 
$7 U8Cs*f) 



P7. PHB 

03CO6J (/3C30 



BCJ-3 
A4-7 



~S0-3 
*£4-7 



POUT (23BG3>) 

SO-7 -*- PUO-7 

tU&PlJ- E$t- C9AJO) 

tDO-7 -t^BC-7 



CtPil: os 



'8o-7 . 

to ct*atr rest e* decimal ace am a tetters. 



[if E0P7O-3 =t/P2.€-3l] -EDMfi C/ZAWj 

EMMA -+*-6>PJ. Cznzz) , 

used to- c/ear rest a/ deetmctl aezujutdutor 

ED0U/H '0SA30) 

EPPTC7-3 ~l -r*~ ED pro -3 



II Clocks 

so (socio) 
Si (soci\) 

SI (30C33) 
S3 GOCJH) 

Si (iScso) 
SS (18C3 I ) 
S6> (Z0C3 3) 
S7 C1BC3*) 



P7 C/3COC) 



BCP-7 



-SO-7 



POUT (23803,) 

S0-7-* PUO-7 

CN&Pil-ESLC?A3o) 

ED0-7 -++>BG~7 



frpsl : o's -+*- 8c-7 

tr deaf decimal *tect*i*iula-te>c. 

[if EPPTP 3 =//Al8 -31] - EDMA CizAitt.) 
EDMA -+-*> *Pl (17 A 13) 

USed ttr tn'ccrir r&ttrr daC'rmdt acCcU/*in<cit<. 

[if EDPTO 3 = IS J - ETIS (1A 3 7? 

M.S. byte /n £D rey. 

EEI5 -++~PM OJCZ7) 



ETIS 



i Cloc A 



SO(s0c:sc"j 

SI (30C3I ) 
SZ (30C33 ) 

SI (*ocs* \ 

S¥ (2SCJC) 
SB (28C3I ) 
S 6 CISC 33 ) 
S7 C2SCZH ) 

v: ff usazz) 



t/Er/s 



, P7.PHA 



BO -7 



-SO -7 



POUT (23B03) 

SO -7 —**D0fC>'7. 

Ujf byte t~ CPU 

PUEF OEAIZ) 

sets StvJ >h CPU 



Pxyr. y-/^ 



II 



a 



UNPACK DECIMAL DIGITS (77) 



DUST ART 



M-7 



R18-JI 



OM 

decimal trap 



CPU 



put 



JiUi 



MLL. 



PU7 



L>UC 



2*//_ 



JXLL. 



PU J 



W'2- 



1 ilccK 

CASCH (31CII \ 
CASCS C12.CI& \ 
CA8C& (?2ClP\ 
CA6C7 (lUll) 

CA8C0 (ilCCftl 
CABCl (31CC+) 

CA8C5 C3iC0g) 
CA8IX (ZXCMQ) 



CAB09 —* Clear OtAMt) 

rea^y c&amat Un/t /or next oyer at t, en 



CABCt -+-* Ot-7 



operate to- &re$. 



CABCO-03 -+*- &Z8JI 

ey>er<**ct lertf/A in bytzs. 

CA6IZ -r-* TMASK Ct3C3j) 

decimal frit/i bit 

[CAB 09. CABOS. CAB06 .CA807) '' 1 ~+-»- PS03Cof) 

J -*-* PHB03CZ>) 



SCiecK 



P5B OVC45) 

OH-7 — *> Mt/PK C27C07) 

urtjjczcK instructia t% . 

fDI\/ f23eo<r) „. 

/? -^-££>P7P'J 

PUB -*-*> Pr/C OJ(JO) 



least s/grnf, 
data 6vte 
from HIS 



Pat a bytes 

CPtJ 
fast Mfntsry 



JML 



Ltl 



OL'2 



m 



PH 



Pi's 



Ok£__ 



a 1/7 



DUO 



BUI 



DV1 



Pi/1 



DM 



DWt 



ML. 



Pitr 



ICtccK 



CABOC 

CABcl 

CAQcZ, 

CA8<?Z 

CASOtf 

CA805 

CABO(> 

CA&G? 



ClU06) 
(SICCA) 
(32C1C) 
(32CC6) 
31C13 ) 

■izczc) 
lJZczzJ 



PSC 0+C3S) 
AC A 6 C/93Z3) 

cabco-o7~ 



+ADATC?'7 



A OIL 00627.) 

ADATO-J -t-*>A0-3 
C's -r-r AU-7 

Ci/ CABM-C7Z 8#, crD, t J: J -+~JS£> C^Act) 

r s -> fitjCttK'ejifM. 

it CA&CO.CABO/ IzISPO (23617) 
L+fABOG. CABOZ.J, 3<f« in At.f.D. 

[tLA&of.CABCS jzJSPJ Ci3B<t>iJ 
UCA8o4.CA3C6 J J-/?" in t.f.D. 

ISPO -++>CCJ/£AJ3) 

t/tegat etiqif 
ISPJ -t-r &A>3 Cf?A 3l) 

remer*tl>er-£ tkestj* . 

Pf £DPr<?-J -MPZ8-3/J r FDHA foAVt) 

£OMA -f^&Pi ClfAJl) 

ret*'**** /e»tpt4. 

FD<7WM OpAZO) 

ZDPT0-3 —J, 



£ppro-s 



PKPP£ (/SA23) 



CA80C(llC06 \ 
CABol (iZCOf ) 
CAB02(32CI0) 
CABC3 (32C08 ) 
CABCV (2ZCI3 "> 
CAB05 (3ZCI8) 
CAB06 <32CtC) 
CAB07 C3ZC22 ) 



PS (I3CW) 



DKO-J 



• DAP7C-1 

lOA rey. pointer. 



AO-7 —TS~0-7 -**PAO-7 

AC A3 C/9S23) 

CAB0O-O7 — 9-APA70-7 

A PAT A 09BZZ) 

A0A7C-7 -r^-AO-7 



Paje, 3-/(><j 



/2-b 



last 
data lytff 

. CPU 
fast tfemcry 



bueNo 
sets Swl 



Qyo 



cat 



JML. 



ffvi. 



JML. 



jm 



M6 



QUI 



OHIO 



U M PACK CCUTlhlUED 



ft CABOO. CAKvl ]- ISPO (23 em) 
L* CA gz<?. CAQC2. /. S,jn in ///. O 

-hCAfiC-/ . CA8C 5 / ~ ISPJ C238tH) 
L-'CASCV. CP30C J s,j» ,>t I ,c.p 



(IS PC -fjipij 






I '/ / ' CABOC-C7 *OJ '- NCA BZ (IC8V6) 

cJtltct nc-t Z^rC. 

(a/<TA Bz . 6 PI ) ~~^f C<rz CeA/e) 

significant etutu tcif 
[if £DPT<P'J -,\R2f-3iJ - EDMA 02 A 96) 
EDWA -*-+■ 6 Pi (2 9 A 3!) 

['f EDPro-3 - oJ - free (sets) 

F7*s -rr PHA C'/yc2 7) i 

Ecvwtf Osazo) \ 

FDPrc-J -J -+*- EPPT0-3 

DCWH (20*22 j 

P/1S? -3 - J-t > D/ZC-3 



ETOC 



NETOO 



I CtfCA 



CA$co(32CC6) 
CAUCI (Z2C0*) 
CA3C2 Jlc/o) 
CABoi 32CCB) 
CABol OZC&) 

CABCS ciiae) 

CAB06 t'3ZC20) 
CABOT (3ZC2Z) 



DU£?(ISA2Z) 



P5A CncHt) 



PRO -3 

A0'7 — *-S0-7 -//*■ DAO-7 



DAPT0-3 

DA rey. pointer 



ACAB OlBU) 

CABCO-C7 - 

APATA Q?82Z) 
APATO-7 -* 



ADATO-7 



AO-7 



fiCABCO. CABC/ 1- IS PC Q3 04 7) 
U CABCQ.CA BCZ 7_ S/o* in M.S. D 

I+CA8C* ,CABo5 7 r IS PI C2304(«J 
L+CABct .CA3CC J S^H/itt.S.P 

(iSPC+ISPj) 

[v<?P3l: J - 



CcJ (6A3S) 
l tie fat i a/ifit 



"CCl ft A3 3) 

[i/cABCO -C7 ^roJ=MCA6Z Ot0*t) 

C*/CABZ.6PJ) -»-^cCZ (tASo) 

S}fH/f/can f date* faft. 

Down CzoAii) 

DPC-3-J •+—VPC~3 

PSA — *- DUEP OSA 2 2 J 

sets Su// /// CPU 

PSA -*-*> P£ (jjctV) 

PHA -+> PPB O3C50 



t CLcc\ 



P6B OlC3t) 



DRC-3 



AC -7 



PAP7C3 



•SO -7 ~"->- PA07 



DR.* (2«d*5) 

PHS -r*- Ph'c o z c 3o ) 



F&»? 






U'C 



UAtPACk CONTINUED 



t Clock 



P6C n*cot) 

ACC C23CVS) 

CCi -*-*■ A (108 z 7) 

CC1 -++ At CtCB3>) 

(CCJ. TMA SK ) -+-*- A V OJS2 7) 

(CCJ .fi/THASk) -++A$ CtlBlO 

AfCCl -++A6 CuS/9) 

NCCZ-++A7 (U6U ) 

Ci/ #28 3/=jJ- RTO/ (*6 '/£) 



JO-J 

pati tiv£ J"i^H . 



CKTW.fSDj: £>,< 



CttfiToi J - lOA/iz Cub 30) 

JJr-++> Io 3 
PMC -+-** PHA03C27) 



L p uo 



Condition 
Codet 

§> 
abort 
infer. 



Datq bytei 



QVt 



»U2 



W3 



DUi 



MS 



QU6 



0U7 



i Clack. 



So (3CCir) 
Si (30C3I) 
SZ (30C33) 
53 (30C3») 
S<? (2BC30) 
S5 (£iCJI ) 
St (2SC33) 
S7 (28C3+) 



1 


DUO 


r 


1>U1 


L 


t>VZ 


'* do; 


u 


Dl/4 


] M DCS 


u 


DuA 


'i tM7 



50 (30C3C^ 

51 (3CCJ> ) 
SI (33C:-l ) 
31 (30 C'^ ) 
Si (2SC3C) 

55 (2SC3\ ) 

56 (28C33) 

57 L18CM) 



P6.PHA 

(UCIH) 03C27) 



AO-7 



SO-7 



D0UTC23B03') 

50-7 -*DtjO~7 

ADA nteio) 

PAO-7 —*~ADAT0-7 

APt 07822) 

10-3 -*-* AC ' ? 
ADATO'l-*-*- AH'7 

ICA/fS (26B30) 
J'S -r+ 10-3 

£UP C/6A21) 

eopjc-j+l 



(P6.PHA) 



£ I? Pro -3 
P7 03C of) 




P7 (WC6J 

AO-7 — **£C>-7 

Dour C23B03) 

SO-7 — +-DIC-7 

ADA OfBJo) 

DAC-7 --+-ADATC-7 

[£DPT3j -ADJMC/7B23) 

J 'O.3 -+*~AC-3 
APAT4-7-1-+A4-7 

fA/£DPrjJ =A PV (i7BZZ) 

TO -3 -++AO-3 
AOATO'l -*>*~AV-7 

[// DfiO-3 -t3) - P7/J (ZtA37) 

CdT/S. FDP73J - IS16AJ (26B2 1) 

flSJ Shi. NltD]: C, t t * JO -3 

positive fij* 

[IS16M.ISDJ:D« -++JC-3 



[wisj&nJ-joajes (kbjo) 



P33& 3-/7/ 



12-4 



Uk/PACK COHTJHUeD 





\ 


P4/0 




u 


out 


leectfstyH,/. 
chef* hytC 


1* 


DUX 


u 


PU3 


r 


OWL 


c 


DU^ 




r 


DUk 




i M 


0U7 






DUIO 




r 





J Ciocr^ 



50 (Jocya) 

51 O0C3t) 
SZ Oocjij 

S3 (30 CVt- ) 
S* CZ8C3o) 
SS (28C3I 1 
SG (28C3Z) 
S7 <2BC3H) 



fDPT£>-J+i 



eoproj 



£>S03 +J 



0*0-3 



Cl/ OfiD~3 -Wl -PTiV (2/A30) 
DT/V -++~ PHACI3C17) 



DT I if 



//or/v 



P7.PHA 

03CO6)(i3CZ7) 
W-7 *~S0-7 

SO -7 —*-PUO-7 
DUCF ClSAll) 



?*?* 



S72U 



EDIT BYTE STRING U3) 



13 -cr 



CPU 



DUiTART 


OU9 




C+ 


t>un 




&S 


DfjS 




06 


Cni6 


P 


07 


Ci/7 




CCl 


DUO 




CO. 


Dul 




CCl 


Dl/L 




CCH 


Din 





J CABC? (}2.CW) 

■JAB Of (3ZCI3 ) 
CAHJS (ZZCI8 ) 

CAL'Cr (32C Z.O) 
CAts7 (32C22,) 

CAVCv(3ZC06) 
CA£?I Cl2CC<t ) 

CA60J OUOg) 



i CtffCA 



CABOH 



CAB0¥~O7 



CA&0O-C3 



CPU-PHZ 

' CLEAR 6/AWj 

rcaoty eteet/*iat y »*'£ fa, n&At 

-+-*> 0H-7 

elevate tcr 0re$, 

c*a/iti<r* ertdes /r<r»* CPU 



(CABOQ.NCABCS) -*-* PV ('3COZ) 
[C AG oil: O's -++ ££>pro-3 



uSEEk 



£- 



P4f 03COZ) 



CPU-PH3 



OEBS (/OCJVJ 

edit byte ffriHf. 



KCC (hBOi) 
R18-3I 



CCJ-V 
P/tA C/3C3.7) 



Fill 
Chetrac ter. 



PUP 




| DUl 


* 


■ !>UJ 


* 


1 DUt 




, DUV 




1 DtiS 




Dl/i 


1 1>,J7 


' 




* 



JCloc* 



CABCO 
CASC 
CABOl 

CABC5 
CABOf 

CABCB 
CA&C6 
CAB07 



(J2C06 ) 

bice) 

(JzcOS) 
(3ZC 13 ) 
(JlClg ) 
(3Z.C10) 



P4A (MCI*) 

Ac as (/?ezz) 

CA8O0-C7 — 

A PAT A C/98Z^) 

APATO-7 — 



•APATP-7 



' CPU-PUH 



AO-7 
ftll chctteccfer tc A tea, 

py A ~+-*~PS (I3C0*) 

PHA —t+PHB 03CSl) 



rifiS 



.TfHttl 



/ CIOCK 



mirhim-i-mxjia 



P5B Otats) 



CPU-PH5 



AO-7 



SO -7 -&-** EDC-7 

t/'/t cA&rarttcr to SPrey. 



2 Ciffc-K 



P5 ('SCO*) 



33SS 



SSE 



ssaas 



P5 03CC*) 



SBEBEB 



CPU-PU6 
CPU -PH7 



fr*M CPU PHI 5 ta CPU-PU7 



PS /CPu ■ PH8 



"3 



^'1"T YA 



A 

//»,* P7 



p§. CSV- MP 



13b 



EDIT BVTE STKIV& COUTINUCD 



Editing 
Pattern 



DUCL0CK 

Pl/£A/0 
sets prq 



sets SWt 



|*_ JIPJ2. KDUil (l7Alo) 



r* 



DUO 



DUl 



auz 



Mi 



MA. 



.Dl/S. 



JlUL. 



(IU7 



BUS 



QVW 



I ClocK 



(32CP6\ 
(.S2.CC* i 
(31CI0 1 
(JICOB ) 
OZCI3 ) 
L3ZCI8 ) 
Clzcic ) 
(.izczz ) 

CAg08 iSZCZi) 

OUeF (/8AZZ) 



CA0OO 

CAtip/ 

CAB01 

CA&oJ 

CA&OV 

CA6C5 

CA806 

CABOT 



U 



P5 (13c o«) 

AC A3 09823) 
CABOO-07 

A DATA 09021) 
ADATC'7 



CPU -PH8 



APATO-7 



Ao-7 



CAB08 -+-*> PHA (I3CZ7) 

DUEF (18AH) 



JU12- 



QUl 



Qi'l 



DU3 



DU* 



eus 



^oi_ 



Pit 7 



PacK'U 1 
decimal < 
etif/'t. x 



pi/p 



Mt 



LHtZ. 



V 



JZlCL. 



PVV 



pas 



£>ri 



JPt/7 



am 

J CiocK 



PSA fi*c**) 



CPU - PH8 



[if AO-7 r 20 or Zl or 23) - KDUIZ 07A3o) 

[i/A0-7=13):J 

P'/ AO-7 -11 J: I 

fi/A0-7s20j;i 

[,/AO-7~2l];t 



DCO(2SA33) p 

Imrneo/iatc stgntSi'ecint start 



SiOrtif'Ct 

DCZ C2SAJ9) 



)r$ifiCaHtstarf 
.1.SAH) 

etigi f selector. 
ISACS) 
'etet separator. 



PC3 OSACS) 
. . , . , fiet 



PSA 
PHA 



p$ (net*) 
PHB03C3)) 



I CLOCK 



CAB00(52C0G^ 
CA0OI (31CO* ) 
CABCl(lZ-CiO) 
CAB03i.3ZOPg) 
CA BOV (32C/J ) 
CA805 (3ZC/0 ) 
CAB06(?>ZC20) 
CA&07(jzCzz\) 



T 



P6B emu) 



CPU-PH9 



IOM£S (16B30) i 

i's ~t-* JO-3 . . . 

usect t*r unvote A e/ect*na/ d/jpifs, 

ACABCJ9B23) 

CABOO-C7 — * APATO-7 



ADATB —i 

P//8 -A-*- PHC (iHlo) 



ApATAOrszz) 
ADATO-7 -1 



AO-7 



i ClacK 



CABCO 
CAB of 
CASCZ 
CA3u3 
CA6p*i 
CABOS 
CA3C6 
CAgo7 



C32COC^) 
(%zco**> 

(J2CI3 ) 

(yzc/B) 
(Jzczt) 



pec 

(MCOl) 



+ KED1T CziAH) 

ft CA80*. CAB<>5~ 7 =r JSPJ (238M) 
UCA3e¥ ■ CA So * J sif* i* L.S.O. 

[OCO + DC I f OCzl z KPA CWiZ) 

Cnccz.apa.jjp/) - 

DC 3 -A-*-A/CCj (<AJ*) 



cpu-puq 



CCJ UA33) 

S/gn eico-Mifered. 



(A/CCZ.fiOA.A/fSPJ) 



XDA 



AtCCZ U All) 



CCZ (6A30) ' Keep tmcK er/ 
digit in b/te 



tr he used '. 



fi (AO-3 ~0).A/CC2 ] -=KOZ C3BlO 



(A*i-7-C).CCl. J 



e£ee.'/r>*i ^iatt is 



(ADA .AIKDZ) -+*■ C C3 (6 A v) 

rewenj hers /?c*te zero c//$it. 

£iam fi c atjee Crt cc?w*t erect . 
DCS -r-A' MCC3(6A2i) 



fs-rii :-'-.' '-4 



/J-C 



DWEA/P 



r>u<° 



JM£- 



Pi/i 



Edited 

byte. 
Ccr 

Dre$. 



OUlZ 
sets S«/3 



PUl 



Pl/J 



PW 



evs 



pu6 



QU7 



v- 



mm. 



edit Byte smiv& coh/nstUEO 

1+ (c^BOt O 7=S, t err P u ). kDA 



pverOsAzi) 



JClcrcK 

SO(30C3C?) 

si hcczi ) 

SZ L30CZ3) 
S3 (Socit) 
St 7 J8C30 ) 
SS LJJBC3I ) 
5(, 28CJS) 
S7 &BC3V) 

KDU/z(l7A3o) 



+ muspi . oco 

k HlSPl . DCl 

h- avspj .PC 2 .//kpz 



ft m DA. is Pi 1:1 

/+ DCZ J 



.' I -++>CCt(tAZ7) 

negative s/$*t 
or significance -\ 

enc&ut* tered I 



A/CCV OAZ8) 



[it DC0-3zoJz DCZ (1 VBI5) 

I+0CZ. t/ccl . VCC*t /= kFILL (1**2*) 
l+DCZ. tfCCV . KDZ ( use £11 char etc ter. 

1+ DC J .MCd.KDZ J 



fkfXLL . fJOPzJt EDO -7 



B0-7 
AV cAmretfer ttrBreg. 



J's 



A/AC -7 



AC A8 09611) 

CA0OO -07 — *• A PA fe> -/ 

[KDA . A/kP/LL . CC1 J = ADJM 07023) 



f0-J-r+'AO~J 
APArv-7+*>AH-7 

rXDA.A/kJLL.A/CC2.]-APV 07612) 

10-3 -++-A0-3 
AOA7V~3-H'Att-7 



[PCZ . CCl .HCCVl '~ kBLAUK -r+> 61 Ol83t) 



zoned 

chgif ttr 
Aney. 



.[■* DCO 

H-dci . A/ccf. A/kaz : i 
L+ Oct . //cc* 



-]■■ 



p*j-itive sign 
etK^un t&reet ' se*t ai 
back spot <e charoectef. 



6PI CtvAJj) 

remertibtrs ftgmft'ceutcc, 



A/GPJ Ova zt) 



f+CABOO.CABOl 1 = l*PO (23BM7) 
L+CA BOO . CA0OZ J ittegt*/ aftji't 



f+kOA .CCZ. JSPl 1= i 

U- kpA . jspo J 

t -*-*- A/irpzCzfAZ^ 

[oci.MccV.kDz] ; I 

t -*-*// fiP3 UtAZi) 



SP1 dlAlo) 

tUegett digit. 



&P3 (ZfAJi) 

Sigmticcrtie-C starts 
*/ith*eJcf c/zftt. 



DVZF- (ISAIZ) 

PUC -*+ PHA 03CZ7) 



P6.PHA 

03CH)LI3CZ7) 

AO-7 + B0-7 — rSO-7 
DCUT OZBd) 



CPU -PH9 



SO-7 



DUO -7 



0P2. +KDUIZ (I7AJO) . 

itfegai e/ijif. 

(P6.PHA) -++P7 (i3C°*) 
PJJA -V-* PUB OSCli) 




P7. PHB 



?*? 



>& 3-i?S 



/3-tf 



Conditions 

& 
Cenditkra 

• code 

ntArrntati&n 



DO CLOCK 





DUO 


EPjr BYTE STR1N6- CONTINUED i 


\ 




P5 

ii 




idvcK 


P7.PHB 

03CO6)(t3C3Q 

ACC (136HS) 

CCX -*-*■ A O do 627 J 
cei-*-* hi do 83/ J 

CC3 S-+ A Z (ZOBIf) 
CCH -*-* A3 (2CB13) 

Cop J .N&P2. tic Pi) —*-*a v 

(6PJ . kt<yp2) --*-+ A 5 (2/831) 
A/CC1 ~-t~p- A6 (zig/f) 
f/CCL -+-*> A 7 (2J621J 

PHB -V*" PHC CliC 3o) 


CPU-PHIQ 
(2-1817) 






i 




i ClccK 


P7.PHC 

03CO6)03C3<?) 
i -•**■ AfPHC, (acztj 


CPU PHII 






* 






Z CloCKS 


P7 03C00 


CPU -PHIL 1 
CPU-PHI3 1 






I 




SO Qocyo\ 

S 1 (IOC 31 ) 
S 1 (3CC33 ) 
S3 (30C3*) 
S * (Z8C30 ) 
S S 128C3I ) 

5 i (2€C33 ) 

6 7 (28CWJ 

CABOB (31Cn) 


P7(I3C06) 

Ao-r — +-S0-7 

DOUT (Z3B03) 

SO -7 —*>OUO~7 

(CAB08.P7) -++-PS (I3CO+) 


CPU - PHI* 


U D " 1 


r 


DUX 


U /1 "^ 


q 


DUU 


u ^^ 


C_ 


DlJt, 


u 


D/J7 


r^ 


dub t 


r~ 




i 











Page 3-/7lo 



MODULE 



CATJOIf CHART (Siopj 






sj 
^ 





3 


2 


J/ 


30 


29 


23 


27 


26 


25 


2*! 


23 


22 


2' 


20 


19 


19 


17 


lb 


IS 


lH 


i ~ 


12 


1/ 


to 


<? 


8 


7 


f 


c; 


// 


7 


n 


I 


A 


P77V 


wr/5 


BT22 


FT24 


1T26 


LT)3 


XT/0 


Brio 


XTIO 


AT2« 


FT 37 


IT/J 


BTI6 


FT38 


FF38 


FT38 


FT3S 
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, S10P SWITCHES 
(.Lrzs U>c.8F) 

ADDRESS 

SI -I ~ Bit 21 -K3FA0 
S2-I z. B>t 21 -IOPA1 
S3-I =■ &>t 23 -IOPAZ 



AI0P -SJ-2 up 

8us5 Shared r S2-2 «^> 

LASTOhlE- SV-I up. 



MSSK/ITCHES 

ADDRESS 0.T26 Ioc.2/a) 

SI - I - Bit 26 — AIO 
S2~l - 8>t 25 — A 09 
S3- I r Bit 21 -- A08 

si- 1 - e>t zj -*• ao7 

SI- 2 - 3,t 22 — Apt, 

S2-1 = Bit 21 -- • A05 

S3-2 z B>t 20 — A01 

5^-2. r Bit If — A03 



OU/OFF UNE (LT91 LOC.23A) 

SI up -On Line 
SI down z Off line 



kfote: St L&C.2ZA 
must be up- 
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BS = BuSS Sharing. 

ABS - Bass Sharing 
AZOF auly. 
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i7 -* 27(1 30 P 27A 21 % 
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IOF //A ZOO 18P ISD 110 <3D 
BUSS SHAMkHf SI OP 



Single Phasing The SIOP 
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Run TI delay line once, 



Run TM delay line twice 

(i TM phase) 
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Return SIOP t<? normal mode 
(RESET) 
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KFILLl £1 

htPK _OB 

MP/i -^ 
HOB 
DR£*DTXSiqc - LK - 
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4 Mi Mi i iW 
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7MATHJPA J± 
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rMArtiPA «^H FT 




TMA0CC/t 



TMACcc-t 

■±^ TMACOO-Z. 
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•FHArRZP8 ^ 1\ 
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TMA1ZO 



v 23, TMAie?-/ 
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^ ZO 7pfA/60^i 



TMATPIPB • Ji L/l^ 



TMAZVO 



TMLOOO ,11 [vh r 7V i ThfSOOO/2. 
TMLIIO ,iZ.S>0^ 

TMLOW JflJ^JO^ TMSOVO 
TML OBO MX>CP^ UTMSO0O 
TML080 JlX^M^ TMSOSO 
TML/IO JtS^pM^ TMSIZO 



TPILWOM- 
TMLZOO JtL 

TMLUO JtL 

TML2-60 J£. 
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£6 TMS/VO 

2d^ TMSltO/2 
■ft7 
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TMLZHC ,£Lf 
THLJOO JO 




7HL2gO 



M^^U 



L. THSZ^C/l 



TMSlSC 



TtfLOCQ r 22- hv > 7 , TMBOoO/i 



TML06O ^2 
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7MBOOP- 
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TMBTKIPS ' 12 \--JXP 
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TMBzW-l 



TMSZVO 
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TMB/20 
TM3160 




H^TMBltO-t 
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NKEser 
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7M3Z1P-3 _^H yj^e, 
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TMecsc ULl 
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A/WP JIZ. 
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PlSKJP ^t4Ln\_J 
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PP8 JLL. 

z*pq j± 
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LAI t W \ 
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Z&PZ +30. 
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KAD JLL. 
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PJ<r/B 

Z6PJ 
ZPISO//MZ. 



ZPISO//MJ 



, ZPSStX i JZfOZ 



FIUA JL 
Z6P1 JL 
PMOIA 
Z6PI J^L 
ZP£S0~/M2 



t Z PIS OS /Hi- 



FIIZB JIA 
Z&PZ. JZ. 
PAfC/B ^Z!L 

Z6P1 ,7'x 

ZDISOZ/MZ. ^2S 



. ZP£&Q 2[ 3ZFOS 



T ■zDisaSi 3tPof 



FTJJA .1* \ 
Z&P1 JJL 
FMUA JJL 

ZPXSCV/M2, *2S- 



Z PESO'S/ MX 



FM33t?JiH 
Z6PS 

S2o 

ZOPH JL- 
BCOS JLL. 
z&PS 

PS JLL 

z*p6 t ze 

FMStA 

Z6PZ 

S2I 

Z*P* 

6CO6 

26 PS 

RSA 

Z6P6 

FMJV8J<5 

7£P3 JO 

*2Z JUL 
ZfrPV 

BC0 7 ,V7 

T&PS J± 

SC ,S0 

76P6 JW_ 

FPWA j2£a 
Z*P3 ,io 
S23 
Z&P* 
Geo g , 02. 

Z6PS ,1? 

IC .& 
Z6P6 ,Z8 

Z6P1 JLSL 

ZGP<t 

BCO<f J2_ 
Z&PS JSL 

IP 
Z6P6 JJL 

Z6P3 
SZS 
Z&P1 

Bap 

ZAPS 
Z6P6 

M*/e 

Z&P3 
S16 
ZGPV 
ECU 
Z6P£ 
PIPE 
Z**>6 

Mk/C 
ZGPM 
S27 

Z6P4 

ec/z 

Z6PS 
MPP 
Z6P6 



, ZDJ30*/M* 



Fill** J&tl 
Z6PZ JS- 
F'MI/8 JLL. 
Z6PS JLL 
ZOZS05/H1- jm. 



, z pis>C6/mJ 



FM2JA J2£j 
Z6-PZ .2£- 
FMJ1A JU- 
Z6rPl JfL. 
ZPZS06/H2 J2L 



FM218 JTO, 
Z&PZ ^£- 
FMIZQ JiZ. 
Z6P1 JL3- 



/ ZPIS07/M2- ^l 
1DISQ7/MJ. £ j£ 




32POI 



, ZDJSO^ 32.F05 



. ZPfS:OS- i 3ZP06 



t ZQJS:OE^ jm? 



y A l l T>-^ 



FM12A JILJ — >. , 

7.6-P2. JlS- ) 1 Lj v 

7401 2(J I 1 -1^ l — 





ZSPl OH- J — I — 
ZPISOS/Ml ^02. — \ - 1 

jUSsag^a $? )7l.yET>fo> 

FMZZ8J>IJ 
Z6PZ JIB-. 
FW3& JZ- 
Z6Pt J\fL 
ZPIS9/MZ- J2S. 

ZDIS09/HS j^l 

JXL 

FMZHh J23J 

Z&PZ ,28 
FMHA JL 
Z&P1 J3L 
ZPJSIO/M2. JQ_ 

ZDIS JO/MX 3? 

J&A 

fM2«8 J2 
Z&PZ .29 
FMW0 JLL. 
Z6-PI JiSL 
ZDJZti/MZ J°. 

| ZPJS///MJ 



ij 



, zpis.-ot- jiroe 



zpzxoa^ jtfog 



t ZPZS.O^ ZZFIO 







f/SPtt ,13 \ 

Z6-PZ M- 

LA$T JJL 

ZG-Pl 2L. 

zor&n/MZ j\l. 



, g/>/^/ j 3ZF,Z 



?PI*I2) JM3 



f ZDrjf3/MJ 



HSEPVICEI- JdLi 

Z.6P2. JL2. 

MATCH JLL 

Z&Pi JVL. 

ZPISIZ/MZ JUL. 



OPP ,t(?t 
Z*Pl JL8- 

zeci jxs_ 

ZGrPt J±. 

ZPLS/V/M2. J23. 
Z0fS/4/HJ *|p 



(TUT ,SO 

iapz JLL. 

ZBCZ JLL. 

Z6Pt S3L 

ZPZStS/MZ JLk. 

ZPIS/5/A/J j£f 




ZDJSl/3^ 3tf :,i 



9 ZPfj:M/ $ 3ZfriS 



Z0I&5 ^ 3ZPI7 



SERVICE CALL 



Service Connection csjop) 



^3 



°i 



■E3 



FIO/A Osr**?. 



'. s/ri =sc 

CSPtSj (2J£4rOj 

TZSI60: FIOIB (HE2.6) 
t*DZ6) 



TZSZVO: 



F//CASC O/e.33) 



FMOfA tease 

. S/TM •=. (rSL + t/FNCASC) 
(5Cf5) C/2SJ3J 

TMA OOO; HSKO (Sfo/J 
(23A28) drops toclecrr Sreq. 

NMA(iZ(/fC¥«) 

TMSWO : A/ATLXOC/2AI7J, HMUXO ClZA IS) ' 
(*tce>i) dreppG at tt* clear M rem. 

NMvtfXO 06623) 

drops to dear write byte L*eJ 



BEE 



TISS601 FSF 0l£3S) ' 
(*iPOtJ function str^bt 

FM0JA C5B31J 



[AVOJ-NFSF 

UFHCASC 06F2.6.) 




TMAI60: FMO/0 C382.*) 
(2ZAZI) NFSF 

TMB/60: Hord OtrziX 

CZCteJ NOUT (I6FZJB) 

TMBZtO: [MFtVCASCl - FlOiA (I3F3*) 

(ziaoi) Cfmciscj z fzua deosj 



SC (2/£*0j 



I 

FA/T*SCQfej3) m \ 
FSFQ/E3S) ^ 

I 
Avoj9foej_ _j 



rSLQVSXj 



NFMCASC 



T 

Flilh 



FNCASC 



5 



ORDER IN (slop) 



^ 



% 

Ox 



■E99K3 



FIOS A Osrsv) 
FMOIA (S83V 



} 



SEE SERVICE CONNECTION 



^^r.^^r-nf^^tmK-trirwvt^^r jir^- ^ • ■!■■_." ■ ■ .'. p»ii»ii< ><hwi ^mnm.y^yf^^rr^ 



, l j ■I' U 



-"■"'■"I'i'l ' ■ ■ ■ F 1 "W. 1 1 "I, ■HUH" I I'! 



Fifth CZ£cs) 

S/TI :r fitS U*EZ 7j 

(5DIS) \ , 

TLSOOO/1: MIO-XO(/6F0Zj 

(HP 02.) , _ tirepsttrc/'o'j&rci. 

U*. F&AJ& + F6 HJO. M/tfUriJ * Et> (Zi£3S) 

TISI6O: FIU8 (4£Z7) 
(tDZ6) SEXVIC£2 03rz7J 
MFA/CASC O6FZ6J 
fBDjl- ED (ZJB23J 
Coo/?] ~0-f(D(<tF$6) 
E&RD. h/0-UTj= Of (4£*6) 

a-rde? At 
HJX.O C?C0/J 

ctrtrps fa c/cafjreo. 

£>A OR -*ffi t* I0A O -*i 



■ t 



TI$Zvo: JAX.H? (icu) 

(4PZ8J l~<9AO-V taJO-H 

TIS3Z O ' [TO A 6J-S TTDE CfAZ7) 
(HDZ9) m , DATAERRf9A30) 

ClOAlJ - STLL C*AZ£) 

TJS VGO : ClOAZl - CM C/6CV7) 

(VP/7J ^ 

TISVSO: C£pJ=&SA(UEOj) 

CW 07j A/SER VJ*El ( 9F3Z ) 

TIS5&0 i C$TJL.h/ELSlL.FLHTg3=STlOPU (*AO<?) 
(^PC/J^ fMVJA (SBH2J 



wnmm 



fMWA (S8«i) 



£ 



gggf'- *S C»EZ7) 



WCOZ ) drops tec/e* 



cjiropj ter £/&**• I&rey. 



TMACCO-3! ES (HEOl) . j . 

as A 28 J . ; - 

T MAO 60 Z tDATA£RR.rLUr£j-STIGPH (*1AO<t) 
(3C36) 



TV A 160. 
ClSAZOj 



TMAZVO. 



T MB 120 i 
(3Co£j 

TM8Z40 
(ZIAOQ 



CflLC£.JA3J -IOAOCZIEZ3) 
STCEI (4 A Ol J 
LFILUB, OA¥ -hSriOPHjz ZOAO fz/EZS) 
. STUEI(ZOA«7) 
LfLCC] = 10 AZ CZtElS) 
LSTIOPhJ=I0A3 (ZlEtZ) 

V STIGPH / r NSTJopBl 03P35) 
+ SAV J /xrt lor busy. 

RSA CU£03) 
FIOJA Ct3F3*) 






RSCW£2~?) J 



. £DZCZf£3V)i 



D&PC2IE38) 



A/10R 



DAOKCneii^ 




£D (21 £33) 



PSA(//£OV 



RS(lMEll) 



£S(IIEC1X 



IOAOaiilS± \ 



r&AzgiEis) 



TGAjCUitl) 



RSACll£Q3} t 






V 



x. 



Order; 

DAOR - 
PAIR r 
DAZR z 
DA3R - 
DMR = 



dafct trans/m'ti&ft errcrr* . 
fnc<?t*t~&ct length 
chaining moctlTSe** bit 
Channel end 
tin usual e/70/ 



Terminal Order : 

IOAO - wterru.pf 
IOA2 s Cammanol chain 
JO A3 = fO^p error 



ORDER OUT 



(Slop) 



FIO/A (»fsh) 
FMOJA (sbj9) 



y 



SEE SERVICE CONHECrrOH 



TtSOOQ 
(fDOZ) 



FIJJA (zeos) 

S/ri S RSCIHBZ7) 
CSDI5) 

l~Ifi. FOAJO t FOB JO. Mr NOM J zED(zi^S3) 
MPR (I6C0O 



risieo: Fj HB (*£27) 

(HP26) A/FVCASC (I6FJL6J 

[DORl - 0/Z£> (9FJ6) 

Co fid. our) =ool<*£2f) 

r£DJj= ED C2/E33) 

service/ 0?rz,7) 

TIS320: FM3JA (1S8/Z) 
(HD2.9) 



m RS (HF27) 



IORQv£3«) 



D0R(2lE38) 



EDK2IE3M) 



ED (2 1 £33) 



Get and 
disperse ol 
IrSt. U/orCt 



MRS. (iZDOl) 



FOR 03£>27j 



DO- U*D. 



\-PJLQJQW 






■>Z7) 



■a 



FM3JA (sdixj 



S/TM ~ MPR C 16 CO I) 
(5CIS) 



TMAOOO/t: NSXO (SFOO *. 

( VCOZ) drvps to c/carr SrCf . 

TMACOO: SKCA (3DZO *- 

(23 A 2 8) CA r e$ . to Sm 9 . 

TMSIVO: NMLX0O2AI7), AVMUXOOZAI8) *_ 

(HC03) dropp ed to clear Mrej. 

WMv/XOC/eez3.) a »- 

drops K/f/ce byte lines to* recta 
[a/cm3 = MR& OJOoO ♦- 

mer»&ry request. 
CArej.+t 

Cp&k] = MPR (/6COI) 

CD&J - MX Ml Q6£t6) *_ 

EPf7 s AiPg OtCOZJ 



TMAI6 : FM3/8 (3BOZJ 
(Z3A2a) CHAW 06CV6) 

Cvcrfjz MR&2 (I5C*7J 
UMPE 
TM&0OO-2: A/CM (4811) 
(22A/V) 

TM8060 Z {mRQ.AIAA'J - STMAE f*A07) 

C3C19) snow (4 A 09) 

tmbzvo; Cmstmae.a/mro2JzFM3/a (ren) 

(23 A O/J fUSTMAE. MRQ2 Jz FM32 A CSB07) 
fjTMA£j=FM33A ( 50 02) 



I 

ft 



Transfer 
in channel. 



\ 



FM32A (SB07J 



Chaining Modifier was true 



Mercery address error. 



S/rM - MPR (I6C0O 
(FC/sJ 



T MA OOO/i: MJOXC-A Osroi) -. / 

(1COZ) _. drofjfo clear J Ore? \ 

LHA1.AIMA S.A/MA6.A/HA 7J = TRA (iZElS)^ _ 

tracts /cr /if channel . 

THAOoO : JOXM ($DOl) „ 

(2ZA28) n Order terJOAO-X 

fMPEj- STjOPME (HAZl) 

tmsiho : Ctra.vmpeJ = CAXM(ZlFOl) 

(VCOS) MCO-7&MDO-7 t»CA re 3 



-< 



^ < 



T MA 1 60; FM3Z8 (3BOI ) 
(ZSAZO) fr/iA .TtfAH =.Srj OyCE (1AI2) 
COitr.o-l error. 

f/S JO A t -7=C, e J ~ BK */£> (ze*7) 

read batX'v/cir'dS- 
l~STlc>/=>ME-f-Srj0h>CEj- STIOPH (*AO<0* 



TM8O0O. 
(23AHJ 

TM8O8O. 
(3CI1) 

TMSHO i 
(*C03) 



TMB2tO 
(23 API) 



-#- < 



' frRAj - TRAl (I6CM) 

rMdKWDj- 0AX»7 (3l>34) +- 

M&£ -7<6) MCO -7 &MDO -7 *<> 8AOO f8 

ISA U/OJ = BAXM (3P3HJ + ,. ^ 

MBS 7(pMCO-7@)MDO-S &> BA00-I6 > 
//MPeta BA^yA/MOTto SAAf 

Ctra . A/STioPt/J - FM3/A Cseiz) , — 

LA/TRA+STJOPH J r FM33A (5BOZ) 



WAQ^BTSr 
1(?AI (2>ei9>^\ 

1<?AZ (2>eisj~ 

1<7A3W£I2) 1 

- JO AH OIB03) 

JOA5 (2ieoW . 

WA6 (2l£0ty. 



(Si 



l/JMfgtfay 



&ct and 
dispose <?/ 
Zrtd. h/ord 



J 



MRQ03D0I) 




FM33A (s8oz) 



S/TM - FM33A (5BOZ) 
(5CIS) 

TMAOOO-3: 5 3/ (8P3o) ^_ 

(Z 3 A 2JS) &»" odd l*c. access 

TMSHO T A/MlXO 02A 7),A/A4UXO 02Al6) ^_ 
(HC03) - propped ' t* cteair Mre«. 

ChtSTIOPVl - MRO (iSDOlf ^_ 

memory reyuett 

CpokL-mpr (i6cci) ^_ 

Tpe 1 = MKPI (I6E46J 
LPEJ -z MPE (I6C02) 



Tr>ctnsfier in channel. 



< 



TMAI60 : FM33B (3839) 
(23A20) lAdhlkO (2*c#£) 

SetZAreQ.te Os 

set oa reg. t» Ob 

Set RKneg.t&fls 

TM6CCC-3: RSA (UE03) 

(23 A 13) E/TSA . EDJ-HS£R V1CEI (lr/8j 

TMB2^0-*f: FM3*A (SBOl) 
(23A0O 



FM3VA ES80O 



S/TM r Af PR (I6CO0 
(SCI5) 

TMA OOO-Z ; FLCLE A R (I9C18) 
(23 Alt) 

TMA080: CMP?) = STIOPME C+AlO 
(3C36) 

TMSWQ : [HSTJOPHJ- BCXM (NF37) ^ 

0/C03) MCO-7& MDO-7 to BCrtf. 

TMAKO: FM3tB(38f2) 
(23 A 20) fhOKD 

1 1- snepn 

Uoo- A/rAsr.ruzc 

U-PI.EP.ELIZC 

NMPE 



•5 

h 

Vi 



RSAtueos) ^ | 



£ 



~< 



>]■ 



A/flClEAR 
(21C02) 



i 



FM4JA cseiz) 



S/TM ir RS (f¥£27) 

(SCi 



icis) 

A/IOXO (ISFOZ) 

drops to- clear J Orgy. 



tmaooo/i: 

(4C02) 

TMAOOO-3: ES (11 £09) 
(23 A 28) 

TMA 160 .' FAK/IB C*A39) 

(23A20) fSTIOPHJ = I0A3 (2jet2) 

TMBOW. DtSTloPHl ' = NFLXO (iiess) ^_ 

(Z4C33) drops t* clear //« 9 S 



TMBOVO : CFL CLEAR] = A/FIX (/*833) 

(2 *C33) drops to clear flays. 

TPIBI&O: fcl-CLEARJ '- FLXM (ZoevS) 
(3CI8) MAO— FLOC (9D2l) 

HA I — FLIZCC9DV6) 
MA 2 ■*■ FLCC (9P09) 
MA3-+- FUCEC9P07) % 
//»V -*- FLHTE (9D02) 
MAS — FLIUE (9P0U 
MM -■*■ FISU (1D39) 
MA7 -r- FlSHlP(fPtZ) 

TM8210: COO.IICIEARJ r fMZ/A (Sen) 

(23AOI) COJ .riCLEARJ - FM2VAC5BZ7) 

iHFLCLEARJ Z.FMV1A (S8«2.) 



J. 



TM3I2Q: PSA (UE03) 
(3C0SJ 

TMBI60: CUSTZffpJ/JzFlXM (20C1S) 
(3CI8) MAO •*■ FLOC ClDZO 

MA I -+■ FU7-C (9D16) 
MA 2 -*■ FLCC &D09) 
MA 3 -*■ FIZCE (9P07) 
MAI —■ FLHTE (9P0Z) 
MA 5 -*• FLIOE (9061) 
MA 6. — FLSIL (9039) 
MA7 — FLSArP(9P«2) 

FM&ZVO: FIOIA (J3F3V) 
(23AOO 



RSQ1E17) 



ES (IIE01) 



TOA3(tlEl2) 



RSAQIEQ3) 



Data In DXI Cswp) 



Preset at "'"if <7rc*ter <?at 



SREAl/ER (Z8A>7) 
VAyRFAD (IHBI5) 
JA*ec,. I,- .,//£<■ 

AKr*-.\ i,S«U } i 

EM' y T<. (IS8I7) 

<> Ac f (lOA 02.) 

t.'.'i'Ai/.MtSAifJ - hhAS .UhBSMkCF. fi/frpff 
[k'iAtr.OAltJ z KA8 .MKB£.M*C8.HK08 
C Fifir/.utiAJf-J - AAfi. K#h\ /SA<rfi.A/AJ># 
I FA 17 . HA/6' J ' KAS.hH 6'. RCi , VKP8 



FJO/A (i3f3ij 
FMOIA c s£3«j 



} 



SCf SFKYICC cchuection 



Data 



flo*/y 



Fill A (2£03) 



S/TI - RS (H£2 7) 
(SPISJ 



TISOOO/l : 



flR. r6Al0iF6HIO.MyHUMl-£D (2JEJ3/1 
A/JC/C (kfcz) + ) 

ct' Ops / c c/ret, J&rfj . 



ri$/6o : riJje fy/27) 

(*0Z£) SERVICE J ClSWj 

in h, bits TJCi <y«y 7DVi 

ceoU: £p cz/F33j 
L*oKp./v&iyrJ= Pi (4E07J 

e/a/et fH . 
HJXO (feci) 

dt ppj to Char J rea . 
I&XD OSFH5 ) 

DAOR-7R taI0AO-7 



7 £<>2*C; JAX10(9czv) JXJP(//ro^ 
(ho2B) IOAO-7 t JAC-7 

JA8 CzittrO 

7153ZC : FM2*A (SB27) 
C«U2*J J FILL (z*BiS) ■* 



3 



J/f<i if /it/ed . 
fHFOJ: "HSA O1F03) 

7JS*CC : lPC.I<7Att/LAlJ=S7 7l>E C'/A27) 
(*OI7j DATAFPR(?A3o) 

t 15*60: fepjr rsa (he 03) 

(<*Oo7J L~F0.PSAjz ASSF/t^FFFj F9F/&J 

TISS6C : A/JCXO Fttraz) 

(HOOtJ cYrc-pS So tfcetr JOk?o. 

fh/EOjz FJ/3A OF30J 



WRITE into Fast Memory. 



L/A8j = RAXJA (30**7) 

JAO-Bt* W/RO-8 

SWftlTE - J FILL . RKO 
(3Z3/8) (ZH8I5) (HCZ3) 

S/TR r SW/UT0. CyCLS 
C32AI5) (320 1€) (30ASS) 



RSQVE27J 



t/P&K 



HtoR 



_FDL(Uf3±) J 

_tc/ u J:'Zl I 

/>A0Z£21E1M- 
PAi RCztEiQ) I 
PAZR toeis) ' 

DA3R (nr,jJ \ 







PA"* 0/t Qf,) 



UASK(ilHO) 



VACKdieotJ 



PA7R(i>Lfr? 



\t>APR (2IC2.7) 



RSA(/IFQ3) 



1 



TKS03O : WAITf (zSBu) 
(31 A3*) 

TRS06 ; I A re^.felgre*. 
(3IA30) A/JFILLfzfAZZJ . 



TMS/20: MEMFTYOecW) 

(7/A26) lArej. + l 

RK Fee/.- 1 
uja e ugbvsj 

TRL/SO; U//tfA0-r IcRA O-? 
CS2A20 

TAS2.FO '. ffpj = StiPl CtB26j 
(3/AC7J re/n<r»ibs*S FP 



< 



< 



( 

+ 

C*/kA8. A/ MBS. A/AC 8- A/Kpg] 

SREAD = .SfiFADEtJ. UKD8 .HEHPTY 
{3i8ozJ .M(KFlLLi.MHAYReAD) 

s/fr -^rfap. cya E 

(J2A/SJ (3Z802.) OOA35) 

TRS03O: READ (30A0I) 
(J/A3t) 

TRSCW. CAre«.telRre<j. 
(ZIA30J f*AffJ=SAA(z5S<*5) 

TRSIl O : LRKA Pj= AAA (25 A *<*) 
(ZIAX**) lSAA.KAA]-PATROCzeB37) 

CA req +1 

RKrej+J 

7RL230: fRA7A>0j -M0PECO3C/7) 
&2A0X) RAP'7/cRA0-7 - — < 

l£CC*riJzA/SKFADEM 
lPATU0.RAa] =M8(2*BI0) 

TRJS190; fBcc^/Tl7^RFILLl(3OA20 
(3IA0S) L~FAfR7y,£A/PlJ=FA/02(1B27) 

CNBCC 4Tl . VFMPTV] 



ts ^. ■ ..(,',.. :i.-M., , w. i La.i ll .i».' wt>eT.'w - mij;'Jr.'T>» .iiiiP.') B5B 



READ frov, Fast Mentor/. 
A 




HRQOZQoQ 



\ 



X 



A 









fiMaopv)* 



7 

+ 

f+- £*A &. A/K60. A/K Cg . AtKPS J 

SX£AP=£READEH. MKD8.NEMPTY 
(32&OZ) .H(kFILLfHMAYRFAD) 

S/rR -.SREAO. CYCLE 
(3ZAIS) (32.Boz)(30A3S) 

TRS03O: REApClOAoQ 
C3I A 3« J 

7PSC6>0; PAreq.to LR*tr 9 . 
(3IA3o) fPA 6jz SA A (2 58 HS) 

TRSI2.0:fA:A8.A/Ke8j-XA8 (2SAV7) 
(3IAZO FSAA ■ AA Bj zPA TUl (2 6833) 
0Art3+l 
RKrey+l 

TRL2ZO:fPA7HlJ - M0PE l doeot) 
(32A02) _ RAG7t*RBO-7 

LBccq FlJrNSREADEA/ (2 7 A OlJ 
D>A7A>I. RA8J= M6S(X *62 7) 

TRS2VO:f8CC^7Xj-AfJlli (30A2l) 
(SiAOS) lFAfP7Y.EA/PlJ=fA/P2CT6Z7) 

fR8CC*n. A/FMP7/J 



^ 

+ 

<+- CRAB. KBg.WKCS. NKDBJ 

SK£AP - . SREADEN.NXP8. NEMpry 
(32.80Z) .H(KF1LLI.HPIAYR£AD) 

S/rR =SREAD. CYCLE 
C3ZAISJ (SZHOjl)C3oA35) 

TRSOSO; READ (30A01) 
(3/A3«J 

7/ZSP6 O; OA re*, to IRrea. 
(31 A 30) fA>A8J-SAA (25UtS) 

TRS/20: fkAe.ktS8,A/KC8];RAcC25AV+) 
(31*26) CSAA.RACjz PATHS C26835) 
CArea+S 
RRrej +1 

FRZ-Z 30 ; fpATH3j-M<?PE3 C/3C3J) 
C32A 02) RAO -7 to RCO-7 

fecct 71 J -A/SREA DF^Cz 7AOl) 
fPA 7P3. RA8J- ACe(Zf8lO 

FRSZ yo.-feccVTtJz RFIlU (3OAZ0 
(31 A OS) ftMPTy. FA/PIJ: FA/P2 C<7liz 7) 

fA/8Cc¥7I.A/EP7PTyJ 



^ 

+ 

F^fRAff.^se.RcS'.A/RP&J 

SRFAP -J$l(EA[>£N.A/kD8. RE*tP7y 
(3ZUOZ) . RCkFJL Ll .A/MA YRFAP) 

5/TR -.SRFAO.CYCIE 
(3ZAIS) C32B0Z)C3OA3SJ) 

TRS030; REAP (7° A 01) 
(3 1 A3*) 

TRSOCO: CA ffjto^LRkca. 
(3lh3o) CRA8J=SAA(25B*5) 

TRS I20: fkAff. K38. Rc8j= RA PClSAts) 
(ZIA26) frAA .RADJ zPATHS C26B3«) 
0Arr^. H 
*Rre 9 .+l 

TRL2JO: fPATHS] -MGDE5 Czcazs) 
(JZA02) _ RAO~7ttrkDO-7 

fecc* TlJz A/SPEAPEd (2 7 A 0\) 
£PA7HS.RASj -R0&(2te25) 

TR*z9c>; fkDRj- RFJLLi (3oA2\) 
(3IA05) £F*tPTy.EA/PlJ= E*/PZ(98X7) 



HBB1 



3—E 



NZB C 2 . NENP2-NSTMAE 



FM24A (sen) 



S/TM z MR>QXkf : ILU-r£AJDZ) 
(5CIS) 



TMAOCO/it UwtftC (IZRH5) „ 

(HCOZ) <*>>y>* /r . /r«, IsFBA -p 

hfSKO(SFCt) ^_ 

c/itryi la c/mtr Srey- 

TRfAOOO.' SXHA (3PI8) *- 

(3.3A2.8) &A rco to S/ej. 

WSSET t/oess) „- 

sets up WBA P 
rA70Al7.*/BA/8.KA8J=WBA(21CZi) •*" 

/iA/BAV.RAJS.kBB ~1rwBe(21CZ7) •*- 

L+A/BA/7.A/BAJ8.A/3CC7 .RSffJ l y 



J- 



I+£a/7;a/&4/s. MCff 

+A/B4 17. BA /S. A/8CCJ . A C8 
L*A/8A7.AS8AI8.A/0CCt. UBCCZ.KC8 

Jt-BAi7.3AI8.RD8 
BA/7. A/BA/g.HBCCi. ROB 
VBAI7. BAIB .A/0CCl.t/eccZ..kP8 
'8AI7.RBA IB. HOCct .KfBCCZ. .NBCC3. APE 



WBC(2icn) 



IzWBD — 
J(ZtClH) 



TMA080 : CMA YPEAP . HBAI7. A/6 'A /Bj] - RRA 8. AJKB8. A/RC8, A/ROB 
C3C3C) /JfAYREAO .RBA/7.BA/8 J = AA0 ,A/R88 A/KCB,A/fcP8 
CHAVRFAD . &A/7.A/BAI61 - *A8 . ABB , A/RC8.A/KD8 
L~MAYfiFAP.BA/7.8A/g J zAaB R88jRC6 , A/RD8 



[A"*]-NMRQ(t<ICZi) 



TMSHC. AFMLX.C? 02Al7),RPtl/Xt707AtS) „ 

(*C03) a(K>pjt>ed /of/car Rfrea- 

fHFLSAIPJz MR0 O3P0/7 

fA/BXK/DJz PArc.j. i " (?S bytes *~o *>c St e'CcY 
IBa*/&JzBA 77-18 +"?/*>* /rs ft> be *to *ec/ 

BAO-/8-t tf6AI7-l8 a»c mc,<rrnc*te<( 
crFcvc «r ccont cf3 
BC rcy,— "of tytcs to Lc stored. 

TMAIto: FNZ*e(3Bo7) 

(Z3A20) Ca/BAWD] =M*RF 06F3f) ^ + 

Kreg.tc Mreo. » 

WBA -P to A4WA -P ; 

C8A»7£>J= MXR6C/S828) *, + J 

kAO-7 tff MP0-7 / We A t* HMD 

keo-7 tcMco-7 1 wee t-» mwc 

A Co -7 f* MB0-7 . KBt t-tr Pff/B 

hOO-7 tc MA 0-7, WB>0 to MWA 

TMS2J/0/I .' i/R^0(Z¥8O5) <4,o P s ttr c/eett Kre$. 

(*C07) _. i^i 

FM0 08O: LMR#'VA RJ = STRIA £ (*A07J , SFJ0PR C*A0 < t) 

Ca/ZScot/bJ-A/XFTJ-LI n 

fMA yR£AD . NBA 17. 88 A IRJ - AtAfA 8. At ABB . A/ACS. RKDB 
LyMfAYRFAD.RBAl7.8Al8 7 r kA8'/SAB8 t HACB.*/t:D8 
LA/MAY REAP. BA/7 . R3AI8J = AA8' AB8 , HRC6.HRP0 
L~HA1AyREAD.BAI7. BAI8 J = KA0, 888, RC8 JhkD8 

TH8I602 fzBcoTIFJ- ZB CI (iSc*t) zcrtr y yte c „ u „t. 

C3ae) / 

TUB lto: SREA PEA/ Fz eA 1 7) 

(ZlAOO CA/zecoTi5]=AiAyRFApO*B/$J 
L'zeccTtSJ, S7Z8C1 (4A02) 
[A/ZBCC 7 15. A/FA/02 .A/S7MA Fj: F~k12VA (SBZ 7) 
rZ8COrtS.FlPC.A/S7P/AFlz PM3/A (SB/zJ 
LFhtPZ-^ecoT/S.A/FlPC -fSTPtAF]- FRI*IA C£B*2) 



TT 

FMHIA FM3IA 



"0 

w 
ft. 

I 






*.:t^y**fV*! 



■•■vri'fiT- ^■•*'f" i i .f" *fc tf> 












i 



Pattct In I>Xt ccrrtttriueol 






fMMA 



M S/rx = fiA.AUFZU. ...i; 



Tisodo/huioxo Curoz) ; 



HTtllmHlit 



Ttl 



TisHo:fJi3B &£jv) .... . . . 

fi<A2<ji /*xp obfhsj \ : . : 

MJAOC9C&0 < - > 

CEOlJsePCZ/e3S) 

rls^4^AxiaC9czvljkic^hk^)XXt 

(«PZ8) i I&A0-T tr JAOrZ 

...» JA3 Cz*COJJ i-j »— ^ 

jfillC^sisJ J ■ .- 



TlS3lO:I*t£0Jz./iSACn£O3) i - 

f4uu?j ; ■ . . j . ..,:(...:;.; 

TlS*O0:&cizOA£v£t/J= £TT&£ &£&)' 
rj3*FOj/£Oj=XSA 6i£P3) . i ■ .'. - _i. 

r-tt*?^ | ££0.j&Ajz*/s£A\*jc&t x Cf*/ej^ r - 

rzssto: A/ICXO 0*£PZ) \~* ' ' 






. jr -rf-rrj 



i -i 



Jxrrnrr 



rrtrrtrti: :xtr rttnti i 

. i . : . : ; .. : ' . . . ; .1 

1-^— T~ 1 + •{-:-* - ; — *- : ; - 



1 



at/> 



-t-f-T* 



- — t~ 



FM3tA\ cm) ^ 

FM32A csgoTj 

FM33A (seel.) 

FA/34A (sboO 



>~ SEE CTfiDER OUT 



H£ND3 






FM4iA (sail) 

(s'as) 
TMAooo/t: uzaxOC/eroi) 

(HCOZ.) cfro/a te tJear I& reg. 

TMACOO: £S 6/EC<?J ' 
C23A16) 

TMA OB0 ■: fVA TA£RK. fl HTeJ - S JIOPH Of A Of) ! 
(3C3£) \ ... • 

TMAHO: fM4/3(?A39) , '. J 

(isAzz) £STzecjj=i<rAo(zie2j) . ! 

CZBCl .K/FLDC2- ICA1 CZJBIfJ . . . 

_. cuttafctcne 
LSTI0/>mJz T0AJX2JEJ2.) X 

_ 1 OP hair ■ 

LZ0Ci.hiTlE>C.A/rMl*TV2z.STJL (VAltJ 

incorrect fettpth 



TM3040S fCMAJM. tJSTJ- PUjzf/fL X (W83sJ 



TM8JZO 
C3COSJ 



RSA CliBOZ) 



TUB HO : fcttAJH.HSTIOpHj= FLXtf CzO C «5) , 
C3C/S? MAo~* FLOC (ICM) 

ptAt ■— FLIZC C9lWt) 
MAL -~ FU.C 
MAS — FL1CB 
. MAI -—. FLHTE 

MAS—- FLWE (IPC!) 
MA6-— FLSZL C103V 
MA7 -*■ FLSHZK CtOtt) 

CZJAOJj 



CtDOV) 
(JPC7J 
(<fOOZj 






R£MFt7) 



EPOfUsT "J 



-1 



nyx. C*<PW 



OA2K C*IBfW> 



sm* (yew 



m 



Wix yteoj) 



MEA 



£*«*, CH 



\P6TR (2/f*ZL 






*SA C//SQJJ 



PS01ZZ7} 



£5 0l£O9? ^ 



frtpCllEte:^ 



ZOAI Cilgm 



TAJCl/£/2^ 



RSACl/£Q3) 









Data In DX4 (ssop) 



MA 



Preset atur/ncjt &ro/er* Out -< 



rtttAP (l»#i*J 

<?A rrtj. to at/ Ot 

RKr~e<) to c/// /i 

fMRry (ism?) 

SPACE (/CAcz) 

LHCfA 17. H/JA /6>J - UK A 8 . UK 88 • A/RC8 . RRD8 

E A/8 A 17. BA/ff J - K48 ,A/k68 ,fi/kC8 . A/RP8 

f&Al7,P8A/8J - KAS . KH8 .A/RC6.A/RP8 

f 8/1/7 .13 A 18 J r HA8 .M88 . HC8 .A/RPR 



"III, 1 ,! 1 . 11 , 1 , 1 V\. " .'■V.U.'UftLI'..-. 11 "f"-" ' ,1; 
FIOlA (l3FJ<t) 

FMOtA (sbji) 



} 



SEE SERVJCC CONNECTrCN 



~J 



irst Dataflow 



\ 



5S£ 



an 



F///A a? a) 



S/TX = RS (P/E27) 
(ED/5) 



TISOOO/I: riK.F6AIO-*F6HIO.MyNt/M]- ED (ZIE 33) 

(ipoz) AtJCXO (l6Eoz) „ 

dropt to clear I&reg 

ris ie> of ft i/8 c*tez 7 J 

(Hois.) se/iyj cei nsn 7) / 

in Jiib, ts Tips a**d TPtfr 
A/FA/CASC (I6F26) 
EePJJ- ED(2IEJS) 

Ca/ctrp. A/crurJz Pi(yeo 7) 

def/ct {*7 

AJJX.0(?Ccl) ., 

drey* ter eleur J reg ■ 

16-x.D c/8fvs) 



Detttx l/nes &<? f&rej 



1 



TIS240; JAAJ0 (<*C2'/J / Jxo(//l r OSJ 
('/DIB) J Create Jreg- 

j A <r (2t>coi) 

JCC (2£CI0) 
JP? (26CD1) 

TJS3ZO: EMZ'/A (£82 7) 

C</p?<0 J FJU (248/$) 

J tea. is filled 



3 



T/steo: 

(HU07 ) 

TIS560 : 
(npotj 



C//EPJ- PSA Cf/EOSj 

- [epJ = a?sa Cue 03) 

fEP./tSAj '.- tfSE/tiSJCBi CtFlS) 

h/Jt?xC (/6FCZ) 

dro/JS to Clear /pre*. 
ftfFPJ- ■ EJI3A (l£30) 




WRITE into Foist Memory. 



JAO-8 to W/PAO-8 ♦ 
JBO-9 ta w/RBO-f 

S WRITE - J FILL . RkO 
(32 BIB) Cms IS) (31c 33) 

S/TR = S WRl TE. CYCLE 
(32 A IS) (3 IB 18) C3PA3S) 



^ *S(MfZ7) 



FPICIIE3JO ' 
EPCZIE3V m I 



DAOR-OM 



^ PBQR-P87P 



DCOH- PC 7* 



m PPOR-PD7R 



RSA (HEC3). 



1 
a 

.V* 



TRSO30: white CisezO 

CjlAJ't) 

TRS060: J A rcv.telXHrg ■ 
(31 A 30) A/JF7LL (29 A 12) 



TRSIZo: fit EMPTY C/8C31) 
Cj/4 16) J A reg 1 1 
fiKrej -I 

T#H50; W/^AO-S" to A?AO-.? 

(32.A2I) W/X8D-& t<r #8o-8 

JCC-? to fitp-8 

JDO-S- t* HOPS' 

TRS2S0: fEOj - EA/PJ (9026 J 
Cs/A 07) *-e»ier>t be'f EP 



< 



< 



( ' 

[NkA 6 .NKB8. NKC 8 - A/XPffJ 

SRFAP =.MKD8~N£MPrKSXEADEU 
(32&OZ) . HCkflUt.NMAYRCAO) 

S/rft -SRFA D. cyCLB 
(5 PIS) (3ZB0Z) (30A3S) 

T83030: READ (30A0i) 
(3/A3*J> 

TGSC60: Ckteq tvlRree. 
(3/A30) tRABl-SAA (158*5) 

TRSI20:Qjt(AeJ-KAA (2FA*6) 
(3IA26) ISAA.AAAj-PATHOfaBn) 
6 A rep. +1 
Rkrey.-tl 

TRLZSO'.CraTHOJ^ M0P£O(i3C I < 

(32AOZ) A?AO-7 toAAP-7 

RSO-7 ter KSO-7 

RCo-7 to He t>~7 

HOo-7 te koo-7. 

kASdHGio) 

k&8(*«&27) 

ACS (xieit) 

XP8(2VB2$) 
[BCC V ri? z-A/S/tEAPEfilfr 7AOi) 

TRSZ1C:[KDBl-Kr : lLL.l(30*Zt) 
(3/A0£) r£rt/'TV.£tl0tJz£-HP2(lBZ7) 



.n.j.. ..i.'iiijiMjjjj ma 



irst RFAD fro/n Fast Memory 



£J U V 
Co ^ 






\j*Qti9Mfi 



A*03V08J 



7 

+ 

fkA8 . NK88. A/A C6 .A/AD8) 

SftfAP ~.NKP8. A/fM^ry. SHe ADEN 
<?1802) .N(MFUll^MAyktAP) 

S/TR r SHEA p. CYEl E 
(SO IS) (3ZBOZ.) C3PA3S) 

T2SO30: ti£AD(3PAOl) 
(3IA3H) 

TRS060: CA req. to L*!rc 9 . 
(3IA30) fxABJzSAACIsovSJ 

TRSnO'.tKA8MK88J'AA8 (2SM7) 
(SIA26) CSAA.KA8J=PA7H1(UB33) 
&Areq-+l 
Rkre 9 .+l 
rkA8,RP6l- ANCTt/£i?(2UZl) 

TRL230 :CPAT/tl]:MOPFl(iOf<o^) 
C3ZA02,) PAO-7 tc KB0-7 

RBO-7 If KCo-7 
Rco-7 tc kpa-Z 
MB8Q.H627), KCBOvg/iiAPF (?HlS2 r ) 
C8CC4TJJ; ftSHfAPVU (27hoO 
TRS2 lO.'fADBj-krjLLl (3oa 2 1 ) 
(3IA0S) CANOTHefl] zOArej -/ 
_ RKrn -J 

LAM07HER.rAT83]= kAM ('/ 2 All) 
S>-c<f>ttt RA8 
RBMz(2lHc<i) 
frW'°isR86 
RCM(21A07) 
frwnJsRC8 



_A_ 



^ 

CkAB.KBS . A>kC8 . NRD81 

SRtAPz, UKQ6. m'MPTy. SRfADBN 
(32BOZ) .NCkFILllMMAyREAD) 

S/TR -SAEAP. tryci £ 
(5 PIS J (3ZBOZ) (30A3S) 

tr?-03o: kEAp (-jonet) 

(3IA31) 

1RZC£C: CA rcy.folR re<j. 
(31A30) IfiA&J-SAAds&is) 

TFtS/2 O :[kA8.K88. Alkce7= MAC (IS A If) 
(3IA2&) rJAA.AAcJ-RATM3(ZiBZS) 

OArey.+l 

PR re, +i 

CkA C. -RC8J TAROWERCt^CjS) 

T 11-230 1 [PAT 83) =M0PE3(I3C ZZ) 
(32AOZ) RAO -7 to fCO-7 

RBO-7 te, Rpo-7 
kC 8 (if Bill ypravBiz) 
[8<:C4TSJ ~ RSREADEA/ C27AO1) 
7RS2 '/O: IMPS J- RFJUl(30A2l) 
(ZIACC) CAVC/HEMjz OA rr 9 . ~t 

_ Rk rcy. -J , 

lAR07RER.PAr//3J = RA**(22A2i) 
front c/s RAIt 
Re*1t(22A'V\ 
qravtfds M58 



N 

+ 

CKA8 . *8B . RCb. MkZ>8j 

SREAP-.AIkS. VEMPry.SRfApER 
(32BOZ.) tHCkflUl.NMAYREAp) 

S/TR- SKEAP.Cycte 
(5 PIS) C3ZBOZ)CSOA3S) 

TRSOJO; REA0C3OAPI) 
rjtA34) 

TRSOCDJ OArej.to LRre*. 
(TIAJO) [RA8J- SA A (258*3) 

TltSIZO : C*A6.k8Q.xC8] z/fADCZSkHS) 
(3IAZ*) CSAA.XADjz PATHS (1683*) 
OArty +1 

Rkrey+l , ^ , 

LkAp,K88J=AWOtilERCZ6C3*J 

TfiL230:CPATRS2rPfaPE£ (20*25) 
(JZAP2) PAO'7e<rAtyJ-7 

HPff(llBZS) , . 

[BCCVTlJ -S;READER(27A0U 
TRS2<ro:fkP8j'>>Fntt cjoazi) 
(31 A PS) [AAfO-rpEKJ- OA rty. -/ 
Rkrro.-J 
KAM(22A2l) 
tjrounolt RA8 



~\ f 

ill -MB 



sasss 



ESS 



S/T^f - 

(5CI5) 



. FMMk Jinu) 

HMHQ . CrEIUJ * ENOZ) 



tmaopc/j: HweKoOztws) ^_ 

(4COI) d'0/>s {* ctevtr WBA -P 

MSxcrCsroi) . 

drops to- clear S ¥9$. 

TMAOOO: SXBA(3P/e) + 

(23A28) 0A r*9 t<r St-ey. 

WBSET (IOB3S) 

L/V8AI7. HBAI8. R4SJ- W8A (Z9CU) - — 

I8AIZ BA/e./cSe 7- W66C29CZ7) <*— 

J1At7./lf3Alg.H0CC/.XBe'J °°fvcJ.v 
Al7.jU8At8.kCt J 

U 17. &A/0. A/sec/. kc8 /r WBC (21CI2) 

r JAI7.AfBAJ8.P8cc/.AlBCC2.KeFj 
ftBAI7.BAl8.kP8 7 

j* BAI7MOAI8.UBCCI. kD8 kklBD 

l+RBAi7.BAl8 -RBCtA.H8CC2.kP8 ICliCM) 

UHBAl7.8&Al€.8BCCl.kBCCZ,attBcc3.AW8J 
fBCc*73-rEk!DX+BAI7+BAiejzUMAVREAl>(N61 t i) 

TMA060: CmaYREAPJ: NKAg C2IA01) 
(ICJO 8KB 8 (ZZAOI) 

NKC8 CZIAOH] 

RKPB (ZIA03) 

CAR J TAtMk $ OK30 



1 kfStto : AiMLxo(izArr) rmvxo (nAie) ♦ . 

(VC03) _ «trt> r />eat to c/ettr Mre*. 

INFLSKIPJ= MRQ (l3POl) * 

3A rey. V "of bytes to tC stored 
BC reg. — "ofbyresfo be *-tcrc<>f 

TMA/6C; F8t21B(SB07) 

(23AZO) MXRF (I6B3I& „ 

k tea to P?rey. 

W8AP to RfwA -P 

TMSZto/ltRkXO (2180S) 
(4C07) drops to {/ear Rrey. 

7RI8080: falRG. NA8J- ST*IAE(HA07) t STJp-PH ftA*"?) 

C3CI1) IftZBcO US) -At A FfU I J 

ERMA VREAD.R8At7.Al8A iBJ - A/XA B, Rk8€ . A/RC8 , VKO8 
pVMAyREAD.At8Al7.8A/eJ z RAg .Atk8S.AtAX8.8kD8 
fPA7AyR£AP.eAl7 .AIBAI8J - RA8 . R88 . AtKCB, RkPt 
pVAfAYR£AP.8At7 .ttBAJS J - kAff t RB8, RCff ,0*08 

TMBJ6O : CzBCCTlsJ : Z 8C I (/SEW) 
(3CI8) Zfrr fryie Covn f. 

TMB2 V : Ch/ZBCOTISJ = MAYREAP (11 8 IS) 
(23-AOl) fzBCOTjSJzSTZBCJ (VACZ) 

fA/Z8COriS:A/EA/PZ.A/S7MAEj- FMlfA (582 7) 

Cz8co7tS.FlPC.A/S7AtAEj'FMi/ACSBItX 
[EMPUZBeOTIS.AtFlPCJSTMAEJz F»WlA (SB*Z) 

S8EADBH(18AI7) 



f 
fJIZA 



FMHIA 



FM3IA 



i 
KFILLI 



FXI3A 



FM'Ha r v < i A 



\2ndtcn's 
7ta Flow I 



Date* In Dx4 continued . 

isasamtmmmmmmmaKum v m Mii,iLBH t MLi^ i - ' . 'i n ' ..^:vj.^.^jMjA « y^i.-J ^r2 



kriui 

I: 



-':-. -rfrif riV -T .fli-ttg- VttiM.fUtf 



T ■""-'-— ""1 



FT 13 A. (iejo) 



s/rr t FS.A/JFJLL 



T ISOOO/l : MiOXc CJ6 FC2 > „ 

(VD02) Ur^/si /? c/<r<fr J&rfg. 

Llfi. roAir i>T6Fic. M/a/vmJz ED Cj/F3s) 

risi6o: n/3B (tew) 

Pa /a {tnfs f<? J Pre* . 

fl/JAO C'fCcO m 

of reps /c <r/<ra(r Jrey, 
l~EDIJ^ FO C2/E33J 



Tj<jyc: JAxic(v< stJ. JxicO/ros) 

J A ? ?2 (CO/J, J0F (26C02-) 
JC8(26C10), JP8(Z6CO<() 

jful Cme/sJ 
t/s Z2 c: I me pJ - Ms A (s/fos) 

C^DZ 1) 

ti < */yr; f££>7- A'SA (l<Fv2) 

(VDOrJ fEl?M<AJ fi/Sf/tl/ECEj C/EI0, 

7IS56C. A/IrAC F/efez) 
(V004) <F, r -"■■ tc C/<r «v J'0 res, . 

frei I: FJ/3A Oese) 



3 



S3E 



BBS 



WRITE into Fast M emery 



J 'A 0-8 tff yS/AAO-g „ 

JBO-8 to W/K&0-8 

5 WRITE z J FILL. 
(323(8) ClfB/Sj 

$/r£ - swRire .cyciE 
(32aisj Czime) C30A35) 



R$ Mf2rt 



OACR -PA 7R 



paeR-DB7* 



PQQR-QC7R 



PP0F-PP7R 



ft sa cue os} 



-I 

-J 



< 

i 

4 

.8 

4 



-< 



tzsojc: write (isBz&) 

(31 Alt) 

THSO60: J A rev to LFreq. 
(3/ A 3,0) A/jrrlL (29*2-2) 



7 ft 120 ; IArec; + I 
(3/A2i>) FA rev -I 

NEWTy Ciec3«) 

TFL/bP; W/FAOF to RA0-.<r 

(12 A 2.1) W/KBO-8 to fid a -8 

JCO-F to Fco-7 

JDC-g to KPv-g 

T£S2 GC: fffijz EA/DJ C'/FZc) 
(3/A07) r<r»t father'. ED 



< 



( 

+ 

CFA81-SKAC25BMS) 



SREA p =,fJKUB\ NFNPTY. SREAPEH 
(32SOZ) .h/(KFILLi.A/MAy#EAD) 



S/rF 

(32A/SJ 



: SRFAP. CYCLE 
(31BOZ) C30A3S) 



TFSC30:FFAD (30Aot ) 
(3IMVJ 

TRSOtC : O A r<?q te l£ r eq. 
(3/A30) 

TilSIZO l [fJKAgJzkAA (ZSAV6) N 
(3IA2i) FSA A . KAAJ- FA tHV (lbB37) 

&A reej + 1 

FK reg / / 

TOi.1 J :[PATH0]ztfODFO (/3CI7) 

(IZAoz) RAO-7 toAA<?-7+' 

FBO-? to kBt?'7*+ 

He 0-7 to kC0~7+-< 

ROD-7 tr kp0-7+* 

fiDB (ZH82S) 

rA£2vo. Fni-Li (30A2J) 
(3IAOS) 



win nrinimmaa**i»msmm**emuBB3i 



READ -from fas I Memory 2 net Ihmtgh n's tiyrtc 






T 
+ 
T 



ChRA8.UF88.A/F<:8.FPA]zSAD (ZSM?) [HFA0,NF88.8C FjzSAC (zs&vl) 



S READ -. NFD8 . MEMh>Ty. SREAUrH 
(326C2) .F(KFUii.FMAVf<l Ap) 

S/TF-SREAU. CYCLE 
<32A>5) (32BC2)(3CA35} 

TRS030: READ(Soaoi) 
(3JA30 

TF3O60; ?A 'ey.tr Itf'C). 
CHA30) 

TRSI2C?: fFFAFj'AAA (25A4h) 
(3 1 A ZO BAP. kAA'Jz FAT HZ (263/ 3) 

0A re a + J 

RKretf+J 

TRS2ZO'. NAh/crTHfFClSAOz.) 
(3JAZ1J 

TRLllO '. [PATHl3-MODEZ.(2CA3*) 
(JZAOZ) RD0-7UkAO-7 

&B$b1»9t8ti 

TMS2 Vp; lVAA/0rH£RJ~=AfftAM 
(3 1 A OB) K/PB.^2 

_, A/RCM 

LEMPTY. EhlPljr EtJPX (td2 7) 

fk08J: kFlLLl (30A2I ) 

[NKP8. A/EMPTY. SRtADFWj^SKEAD 
(32802) 
S/TR zSREAP.Cyi '.I I 
(32AIS) (31602) (30A3S) 

TRSOZOi READdoAOl) 
(3IA3H) 

TRSOCC: <?A rro tp LP,eo. 
(3IA30) fRAF7rSAACfse</. 1 ) 

TRSIZC fkASMkiiFj - HAU (2SA<t7? 

faAU) feAA .hAUj- t J A THJ (2C)J3S) 
CAre<,+l 
FFteo // 
fKAB. RPeJz A NO T/i( y (2CC33) 

TF12JO ; [PATHjJz FfffPrj (/CSC?) 
(32A02) RAO 7 ta ktiO-7 

R&0-7 to kCO-7 
Rcc-7 to kDo-7 
kBe(2'4B2 7), KC 8 (2*0 1 1); kP8(2H025) 

TR$2<iO:rhP8j-kfJLLl C3OA20 
(3 I APS) CAMOTHE/iJ - GA rev ~i 
_ FK re* - / 

Mf/PTReA.FA7FJjT/?AM (22A2l) 
ar?Uiie/S FAS 
FBMZC2ZA09) 
qr0U>,ct;.p.&S 

~RCM(22A07) 
grounds Ft'fl 




S Ft A P -, A/KP8 ■ N EMPTY. SkEAPEhJ 
(32801) .H(HfJlLl.FMAYPEAD) 

S/TR ?SFEAP.CycLE • 
(S2Ai5) (32802)(30A35) 

7RSP30: HEAP (toAoi) 

(:</am) 

TRSC6C : cAre$. telk ,eq. 

(3lf\ZC) 

7RSF2 O: fFkA9j-MAA ft* A 46) . 

(31 Alt) riAC.KAA)zFATHtf(2£BlF) 

CAKy-f f 

RKKr«+l 

TR511GI HAA/0THEF(l5A02) 
(1'AZI) 

lFlZ3o:[PATHV]:M0£>E*(ZCAlB) 
(32A02) RCO-7t? KJW'T 



(*HBtf> 



TRS2fC>: I A/AA/<7TRERj:AVFAM 
(3 1 A OS) S/F6PIJ 

I EMPTY. F/YD1J- EA/P2 (902 7 J 

rkP8j - FFIL LI (30A2I) 

FfJkpg .k/EMPTy m SFEADEti]?SliEAO 
(32802) 
S/TR z SRC AD. CYCLE 
(32 A IS) C3 2 eoi ) C30A 35) 

TR<:C3Q' READ (3oAOi) 
(3 1 AW) 

TRSC60: CA rcc, to/Frcs, ■ 
(y/A3C7 fFAff] ;3AAC2iF45) 

TUSIZC>:fkAb'.K88.AIKCb'J-FAC(25AW) 
(3IA2C) C'-AA.kACj: FA7F3C26B3V 
OA rey + 1 
FA rra f / 
[KAC.FC83-Atf07FCF(26.C33) 

TRL230 : [PA 7R3] - MOPE 3 (l3C33) 
(32A0Z) PAO-7 tc keo-7 

FBO-r teFD0-7 
kCSClVBtO, KP8C2tb2S) 

trs2<ic: CkoeJz kFJLii Goazi) 

fj/A Cs.) EA/YPJHFRJz &A req - / 
_. RR'cj-l 

LAA/OTHEF. PATF3J= MPlfaAZl) 
grounds FAS 
RBRtL 
$reuH<is/i88 



^ 

+ 

T 
[NFA8. R38l'^A BCisa**) 



SREAD z.FKP8.FEMRTY.SREADEhf 
(320O2) .NCRElUt.UFtAyREAD) 

S/TR zSREAP. CYCLE 
(32 A IS.) (32&OZ) (30A3S) 

TFSC30! READ heAoi) 
(3/ ASH) 

TRS060 '.' 0A tea tpLFrec,. 
(3/AJO) ^ P 

TRSI20:rFkAg]: kAA (2SA*<f) 
(3IA2AJ rSA8.kAAJ=PATH6Cz<6M) 

CAre 9 +l 

Fkref-hf 

TRS220; kkkeTHER(2$ADl) 
(1IAI1) 

TRL130! CPATH6h MOPEt C/3Cot) 
CJlAotJ KBO-t t* kAO-7 

TKPGsKCB&fotf ^ 
LBCCI+Bed+BCCJJs kD8tel81S) 

TGS2<10;lNAk/orFEeJ: i/FAM 
(JIAOS) 

L~*L>8l zKFILLl (30A2I) 

IK1HP8. NEMPTY.SR£Ati£tilz SREA D 
(3ZR0Z) 
S/TR~3FEAD.cyCLE % 
(3ZAIS) (3Z80Z)C30AZS) s 

TRS030: READ(30A0l) 
C3t A 3VJ 

TFSCCC: O A rva t* JJl rco. 
(3/A3o) CfiA8j(zSAA(2S0H3) 

TRSl2o:fkA8.ke8.RC8jz*AP (zSAHf) 
(3/A24) CSAA . FAPjz PA TH 5(1*83*) 
OA reo +1 
Fkyeg-fl 
CFADfflBeJ - A A/OTHER (26 C33) 

TRLZ30:fPAWf7z; MODESfrcnzs) 
(32AOZ) ftAO-7torRDO-7 

kP8(2VB2S) 

TFSl'fO:IkD87=kFlUl(3PA20 | 
(J/AOS) fAA/OTFEFjzMreo-J 
(ZRril.- 1 
RAHZZIAZO 
grounds RA8 



To FM2VA 



mm 



FM31A 
FM52.A 
FM33A 
FM34A 



(£812 ) 
(50O7) 
(5802) 
(SBOl) 



> S£E OFPER OUT 



FMHIA 



OP 



^ 



rMHik 



Data In DXV continued ' . 



TXSrZTSSL 



TEST? 



FM4IA Cjtsvi) 



*1 



(Tar * 



Cve 02) ; . 

TMA0CPC\: 
(23AZS) j 



. .{JTCiSj 

fJJcrxo fit f 02) 

etreps te ttntr .X(7rej~ .. \.~, 



TMAMOt FMVIBC***) , . . . I . 

(2SA2Z) J fSTZgClJ zl0/\OC2)E2Z) 
\ - wtcyrUvC 

\rZ8C£.Nft.OCj; X&A1 CZJZ'V j 
! .- . . ., ceurtf atcrsie 

>fsrzoPtsJcjA03 C2ietz) i. 

r JOPKoilt. i 

ll3CJ..Mf r ll?C.//£MPrVJzSrjL0{H2L) 



r •■ 



.5- 



^€> 



L__iL 






TM80VO: fc//Aztf ¥ MS7I0/->Hj= MfiXO CI1B23) 
■Q4C33) 



TM6I20 . 

C1COSJ 



fiSA Cl/£0S) 



TM8I6 0* fCJ/AJA/.A/STJaPPj- FlXM (2oCVS~J 
CSCI8J | 



MAO -r flDC (.9PZI ) 

//A/ -- njzC (904* ) 

maz -p- ncc (vp&r ■> 

MA 3-+ FLlCC C9Do? ) 

A/AV-- FLUTE (IVcZ) 

HA5 ■*- UWE (Wot J 

AfA6 ■*- FUSIL, teyjf) 
MA/ -r- FJSKIP L VOitzJ - 



(23A03) ; 






-T 



I 



£S OiEO*) 



J 



VAO(2/EZ3) 



uoA3<ve^/ 



#5 A (I/F03) 



• S 
X 

* 



<$ 






Data Out DX1 (sjop) 



BESS 



" t»rr, , if. i»Axmxm^ttsan 



FIOIA (tsv+J 
FMO/A CS63?) 



y 



SEE SFRVlCC CCAtVECTI<?A/ 



■ IJI J~ULJ...lU.Mm*lM*A 



/vy/yi ««>*; 

S/TT-RS(l*eZ7j 
fSP/S) 

TZSCOO: ClR.F6AT& + F6HIP.MWl'rl]=£D(2l£33) 
CtPoZ) M£MOl \ 

MFMD2 > rem enter ED 



Tisi6(?: fine («ez7) 

(9D26J HFMCASC(l*rztJ 

Lzoi<J-0t/7(9F39) 
Cocr.A/oA'PJz Pcr(*eo9j 

data on t. 
SFtYJtEl (l3FZ7j 



fts Q**ez rj 



m AI0OR 



TIS3ZC ; FM2JA(SgZ6) 
(*IDo9) 



^ J*£(2J*3*L 



T<?KQ4e3V) i 



5 



\r. 






_ EPQ.i£33) 



•5 

! 
1 



£>Q.tac, fro* 
tfemery 
to Iff re$. 



MRQtUDOt) 






£GliW*L 



r C 



h/ZBCl + data, chained 



FM2/A (sale) 



Preset dunrtp <7r-cSe'r'C?ut < 



SJTM = NHFA12IOZZA . A/A/AT0 ■/ fA/OZ 
(ISCISJ (/OAOO OfCSSJ C9BZ7) 



( NHFMliO-ZlA, ClOAoi) 
MAyw/ttTF (29A2 7) 
AfJFILL {29 All) 
fArey. te a a Os 
oArej. te-ctif Cs 
RK rfq. tt, all Is 
EMPTY (IS8I7) 
K SPACE CJCAOZ) 



TMAOOo/l : Aih/BXt? CI23*S) 

«K02.) <Xrcrfj{cre/*ar k/BA-P 

A/sxo feroO 

__ efrcros t* ci^ar S re?. 
fA/eV£>2j=8CA/rC30F3S) 

cfZ/otc/S mr/*te>ry tree ess 

TMACOO: SXBA (3DIS) 
(X3A18) BArey-to S rea. 

WBserOoess) 

„ £er up WBA'P 
b/BA/7./J8AJ0j = U/BA (2? £2* J 
[+A/BAI7.0AI8 1zW0B(Z9cZ7) 

L+-A/BA 17. AiBAlB. AfBcciJ 






J- 



TMAI20, 
C3C*0 



3 A /7. A/BA Iff 

iA/BAJ7.Bme .At sect 

' M8A 17. A/i?A If. A/Uccl. NBCCZ 

ft b A 1 7.3 'A /£ 

1 + HA I/. MBA/8. VtlCCl 
I+M&I/7. &A/8 . A/BCCl . A/SCC Z 
U-K'BAr7.A/6AlS.A/BCct .A/BCCZ .A/BCC3. 

NHfZQl 

CevozJ~END3 Otezvj 

rmerMbe** £~P 



h/BC (29ciz) •*- 



' ZWBP (2.9CW) 




CfiRl- */MK<? 09C3£) 




TMSWO: NMwxO (UAH?) 

(«CC3) dtro/rs S* <:7ear At)*/ A ~£> far react 

LBCA/r. A/FLZKIPj r MK<? C/SOoO 

mentery r* vises t~ 

LBC A/rJ - BAre<}.+#<r/ bytes useeJ/ron* Afrey 

BCrej. -*o/hytes use*/ Ao** Mrey. 

TMAIZO: rtfSLiB CZEWt) 

(Z3AZO) LBCA/TJtMKOI (iscoz) «, 

retvfmhers MCmerf refuesf 

N5CNF C/9C/9) 
/A/y<?.A/At/J- STMA? C4A07)^ 

sri0PH(*>Ao<r) 

MM/ AC 02A/7J, A/Mi/XP(/2AJS) -, 

e/*tTA>jsire//<?£-/fafr Air^jr. 



(23AWJ 
(3ClfJ 



v 

v ' 

A FmiA 



STMAE-hEhlD3 



<~ 



FMZZA (sbc9J 

S/r-M - A/MRG 

(scisj orcjtj 

TAfA/tO ' EM22B C3tfo9) 

fZJA to) EMtZQU - JF-IZL$£T(25A C/J -. 

terscFup Jrey. 

TMBOOO: CjFILLSeTjz NJXO(9Cc>0 « 

(i3A it J itrcr/is f<? ctear J re 4 . 

J8*H (JA39) i 

HA-Dt*JA8-J?8 

rAiB0¥O '. [jFIUSeT.tfAJ - JXM-A (2 A Ol) ., 

(MC33) r - MAO-7 ttrJAo-7 

UFtLSer.HB J - JAM-B CZA OZ ) „ 

r _ MBOr7 fvJB0-7 

iJFIUSeT.HCJ -JXH-C (ZA/o) «, 

r - A4C0-7lo JCo-7 

LJFIi.LSBT.MDJ - JXM'P (ZA Ol) M 

AiD0-7SoJ£>O-7 



TMB/S0 
(JCIP) 



TUB 1*0 
(23AOI} 



AJHA0O3B35) 

a/r&/*S tr f/e>cr AfA -D 

MX WB (tceio) 

lYBA-V*-e> //A-l> 
l'/ > 8Crey = 03~ ZBCj Ci£cv«) 
r re'te- Ly/<? cvn—f. 

LA/FA/03. A/STA/Atl = EMZ ZA CSB09J 
fSTASAF V £M>3J- f/*</'A fr&Vz) 



THIS OgO tfjfTLLSETJ^JFLLL CZHBtS) _ 
Czcit) J r eg is filled. 

7MB/60 ; WFMZ/C722A (fAZZ) , 
CiC IF J CEA/pjJz £A/0Z CVBZ 7 J 

re»te**tbets £~D. 

TAiB29<? '. fVZBCiJ- FAiZ/A (SB2£) 
C&AoO IZ3CX . rZ£>cJ- F r Af3/A CSB/z) 
l~ZB£/ . A/rZPCJ- FA1V/A CS89Z) 



r 



FMJIA 



TBCi.urLDe 



xBct.ripc 



NZBCi 



WRITE into rasf Memory. 






t 

-f 

CjabJ 

RAX.JAC30CV7) j 

J ACS to U//KAO-J? «* ~\ 

TASOSO: rVXtrE Czsbzjl) 
(31 A 347 

TXSUO : iAref+t 
(31 A U) fiMr*J.-t " 
AJAgCZlBlO 
drops J A8 

TTUiSO ; W/XAO -O SrXAO-8 •+-<( 
(32A2I) ^ 



SWKJTE = J FILL . KKO 
(3Z0&) (Z9B/5)(3/C33) 

S/rx = Sit/RlTE. CYCLE 
C32AJS) fjZB/ej (30A35) 

A 



UJ881 

fA/JStJ 



*" rHJA8.JB8l 

ft AX J & (Z98I3) 

JBO-8 tt> U//fAO-f 

Tftso3o: ware (zsbzc) 

CJIA3*) 

XA rvj +S 
RKrf*.-t . 
RjeSr(2/8Z7j 
ctro/?* J3S 

W/RAO-S to#AC>-8 



rusito 

(31 A It) 



TRUSO 

(izhiO 



1 

+ 
1lMJA6.MJBS.JCBJ 



liA%JC(26BOZj 

JCO-8 to *7/#A0-g> 

TJ?S(??C: rVXTTE(zS82<) 
(3IAJ1) 

Tx qto . .» JA rem r* I* rem 

wsizo: rAr*3 4/ 

(J/A26J A?Arrf.-t 

MJC8CZIBIZ) 
dr<r/AS JCg 

TXL/50: k/teAO-8t»A?AO-g 
(3ZA2I) 




^ 

+ 

■ + [NJA8.NJB8.NJCB.JD8J 

HAxjoaepve) 

JDC-8 to W/KAo-8 

TRSO30 i W*3rE(2SBZ6) 
(3 1 AM) 

"WS04QS IA rff.t9l*r*$. 

T RSI ZO; /Area.*} 
(2 1 A I* J fi*r*s.-f 

Rj£>eC2/B'¥j 
drcps JDS 

TRL ISO ; W/ROS to RAO-? 
(3ZA20 



Ch/JPBJ 



NJFJLL (Z9AZ2) 



R£AD 
frvn FAM. 



daJrcc chained. 



FM3IA 

rMm 



MM 



Data Flow 



Datez. Out DXl c<ynt/nuco7. 



£ 



READ Pr-crm Fast Memory 

Cce+FIUA . 7JSOPOJ '=. A/KAg (ZZAoZ) 
A/K8e (zzAol) 
A/PC 8 (22A31) 

. _ NKDB (zzavzJ 



TPSO30 
(3 /A 34 J 



SREA P - A/pZ>8 ■ PEA4P7y 
(3ZBOZ) (Z2.AH2J 0*cS<i) 

s/rx = s/zead. cycle 

C31AISJ (32802-) CJpA3SJ 
PEA/? ftoAOl) 



T#S06O : O y A m iff IZrec,. 
(3\M0) SAAC1S84S} 



TteiZC? ; AAA (25 At 6) 
(31 AZ*) CSAA.KAAJ-PA7PO(26837j 
&Areq+J 

WJfAl +(RKceu«t>ll)J '- SPACE QOAot) 



TRL 2ZO: I PA thoJz MOOEO 03CI7J 
(JZAoz) Pac-7 to kAC-7 

kpg WBZS) 



T2SZ9C : /APPjr PPJU / (loAZ-O 
(3IAOS) fsPAcE] -A/PFPf2/&2Z.A C/OAOf) 



ft 



FJ12A (iszi) 



S/rz - PS (pfjlz 1 + Z&CO 7 15. £AiP7y -tSTjepp) 
CSP/5J , _ 



nsocc/i: p/axo (itFoz) 

(VD02.) 



TZS000/2 

(«P3<tJ 

Tisoeo: 

(H030) 



l+Sr/m/ 

IpXfi-F&AIC tP^PlO.M^PUM, 
l+zecoTjs -PL PC . A/FASr. 
\+Z8co7iS. A/FLPC .EMPry. 



PAO-7 terI0AO~7 



tUM) I=.£DCV£33) 

EMPTY I 

V.FMVJAJ 



A/PF/LLf (30AZ/) 

A/XA8 r 2 zAoz,\ 

A/MB 8 C2ZAO') 

kkce (zzAyr? 

PHPS (Z2AHZ) 



Tlsteo : rnz8(4E/zJ 
(vpze) A to /-jociij 

_ c/ears A rea ■ 
LEDJl - £D te'EJSJ 

Ia/fdJ - PSA Oieos) 



TISVCO 

71S</PO 
(too 7) 

7LS560 



: fp-pJ - psa O/E03) 

LEP. PS A J - A/SEPVJCEJ (/SF27S 

: £F.PJ= EaVPI C9826) 
fPSPACE. £AfDlJ=PA/P>Z- CfS2 '7 J 
£P£PJ - FJIZA( l£Z3) 



starts Past- Mct**0ry reexa/ Cycie 



78C1-PLDC 



FM31A (f#a) 

FM32A esse?) 

FM33A (sboz) 

FMZ'/A (see/) 



ZBCX'A/FLDC 




±j: 



MEND 3 . PS FJ &PP . PC PL IZ C . NFAS Tj 



FMVJA (sen) 



S/TAi - PS , 
CS<?/5j CWE27J 



TAiAC7C7P/j f A/P0X0 06E-02-) 
(HCOX) - c/rr&s f<r dear J0rcg, 

LMP£J> , STrM£ &A¥t) 

PranPr>*tf&c>r3 »jmferry ^rrer: 
- DA 7 A PA* C9A JO J 

LZBC0TtS.PLIZCJ=SrZ8ClC«£02.) 

TMAO0O-3: ES 0/EO9) 
(23A28J 

TA4A060 : FPArAEPp.PiurEj cSTI&ppOtAOl) 
CSC36) 

TAfAi'O : f-*/4je(«A3?J 

(Z3azz) LsrzeciJ =Z£FAO (z/EZZJ 

,. Zn ' P&rr-tt/tf 

lZBcOrtSJ=I&Al C2JE19J 

fsrzcrPA/J^Z<7A3 C2tEj£7 
ZO-Ph*JP 



7MBO* O: CcpAJP.A/S7J^PPJ~ HFLX0 Ct*033) 
(ZHC3ZJ droy?s f<r c/ectr Hex ft 

TMBIZO: PSA F//E03J 
C3C0S) 

7A4B** O : f<rPAZA/.A/Frr<?PPj= PlXPI (ZOCV5) 
(3CtB) MAO -* FLDC (WZ1 \ 

PA I —> FLlZC (1CPP> X 
PAZ -*- FLCC (<7po?S 
MAZ -*■ FLtCE (1007) 
PA* — *- FtPTE (9DOZ-) 
AfAS -*• Fj,I</£ (900/ ) 
A/Ai —p- FISIL C903*) 
MA7 -~ FLSKLPC90VZ.) 

7P 32*0-3 ~ FZ01A63F3*) 
(23A03) 




r?AO(2'eij\. 



usAcueoyj 



J? 

ft 

cm 
\ 



Data Out DX4 (siop) 



FIOfA ojwj 
FMOIA ( SBJ9J. 



) 



SEE SEliVlCE CONNECTION 



flmmj^^^^^^j^^mjHM^jj^mj i ^ pmmgggg 



BOOB 



■SB 



FM1IA C2E03) 

s/rr- #s- Oh £27) 
(3015J 

TI3000: flP. FtS-AIff-f FtrPJ0.Mv'P{/MJ % r£D (i/EJS) 
(*P03,) N£A/DX 1 

A/EA/02. ? rent em bet- £0 

A/EA/03 J 



TTS/6C? '. fIU3 (H£Z7) , 

C'/OZ *J N/NCA SC f/6 EZ6J 

L£OjJ- EO(2/E33) 
[LC/CJ- OUT (?rS9j 

icu7.fl/ofiPj= po fnrcfj 

eta fa &u/~ 

service 2 (fJE27) 

TIS31CP; FW2IA (SB 26) 



H$ (IMF 2 7j 



h/DOft 



T1S56C? 



FI/2A Ct£zj) 



T<7R(/9E3Vj 1 <J 

EDIU1E31I_ ^ ^ 

Epqitrss) ^i <$ 

I 



Data now 



MP<M*Wi 



Awt her 



A{j(/3t>Q8) 



\ 

> 



ft 

u 

t 

I 



p&osesej 



PfCUJHj) 



Hie 



(PDOQ 



4tk 



L'4_ 



J-s-Ia, 



Ji£HM<N*Mt*tiiT«*l 



iSMD 



FM2JA (s*2t) 



Preset efur/rijj CXrolet C7tt t 

S/TM Z.PPFrt2/Zr2ZA.A/Mfi4:i~£ND2 
CSTCI5) (JOAOI) 09C34) (9827) 



VHrr-i2iC2zA Ocaoi) 

MAyWKJTE (29A27) 
NJfJlL (29AZZ.) 
J A rea. te> a/I Or 
< C A ,ej. /act /I Cr 
] £K rej. te a 'I Is 

fripfv C/ffi/z) 
\3PAc£ C/oAoj.) 



TMb0O0/i: //K/0XOG28HS) «, 

(VC02.) eifcrps t» clear WBA -D 

PSX O (SFO/J -, 

a(raf>S t& cleefr Srtf. 

L#zecz.MEfi/oz .*Ay*/#ireJ =. BCAirteorss)^ 

Ct//&KSS *i emery ctrrefs 

TMAOOO: SXBA (3P/#) 
(23A 2-g) 0A re s . /<? J re* . 

WBSET Ooojb) 

self u,u u/PA - P 
LPS A 1 7. NBA/SJ - WBA CZ9CZC) 
f+7Y0AI7.&A/8 1-W0BC29CZ7) — 

L+P3A /7. *3A /P. A/BCCl J <*VC17J 

' ' BAI7.H8AI8 
1+P0A/7. 3A 18 . t/BccX 
l P8A/7.PBA/S. M6Ccf- PBCcZJ 
[+ BAI7.0A/8 I 

+ BAJ7. V8AI8. Meet I- WBD 

+ NBA 17 • BAI8 ■ Al&rci . A/BCCZ / (2 9CI¥) 

L+ Mba /7 . Me A iS.vjseci. a/sccz . a/BccsJ 
NHR&t 

r ma 120 r fe*/pzJ= EVDS Oesz+J 
(3C*il} re*r*r**>i>ers £~0 

TMSIVO: A/Mv>SXt>C/2JM0) 



A' 



J- 



H/BC (29CIZ)' 



(K03) 



dre/ss fcr e/e<rr A/^/A-^-D At *t?<*d 



a-re/ss fcr e sects /W>» r- v /at *t?<*a 
LBCA/r.NFL^KlPJ =r*fK# O3J>0O + 



l*iery>ory reouesf 
L£CA/rJ-£Are S . +**ft>ytes usee/ &»*» M'*f. 
BCrefi.~ 0f bytes use,/ /rem Mseg. 



C A *2= NMRQ 0?e36)^ 
ID6-J- tfXM (I6EV<) 
Cp£ J - MPE CUCOi.) 



run 



ZBC2 .FIDC 



Z&C2 .NFL DC -hENDS + STMA £ 



TMAoOO/t. 
(HCOl) 



FM22A (suocf) 

S/TM =A/HFMZI<?22A .MM/iiti- ENDl 
(£CIS) (/OAOtJ (~/*C36) r<f&Z7) 

NM/8XC 028VS) i t , 1 1 

o/rer/>Sfer Clear- W&A ~£> 
NSXOCfFOO 



THAito : FH2/0 Ciem) 

(15A10) Cbca/tJ -mmQI Oscoz) ^_ 

re-ytirinbrrS *f/*C? 
J-MfZ J -J r I LLS£T CZS A 0\) 

ter setups Jreg. 

TMAZVo; rA/BHCT.VSPA/tE J= HFM2/C2ZA (9AZS) 
C3C3SJ P/fM2l0JZA.£VOiJ-frSD2 C9SZz) 

rer»e»ibers ££> 

Trie 000; fJFJU ?£Tj~ A/JXO (9 CO/) 
(23 A 19 ') dro/js /e<r/e*r Jrei. 

J&XHCJAZ9) 
^ ^ {/A-O/&JAZ-0F 

lA/fPA CFjz A/ MA y WfiJ 7£ 
A/0CA/rC/9C/9j 

TH130VO : pFIL L SET. HA J - JXM- A Ofi Ol) 
C1HCS3) r _. M0-7trJAO'7 

IJrTL I SE T. HtiJz JX M'B CUCZ) 
r _ M80-? to J60-7 

LJFUlSfr. //CjzJXM-C C2A10) 

Mco-Tr^e.JCO-7 
LJFTILSET. UDJ zJXH-P UAC9) 

MPn-7 t<rJP<?-7 

TMB08O : fW(P, NAP 7= STMA£ C*i>A o 7 J 

(3 fit J r STI0PH (</A09) 

IJFiiissrrJ- Jriil- Cz*t8/S) 

Jreg /s fil/ccf 

TMS l¥0 : Nf4£X C? C/ZAI 7), A/MUX C/2A /&) .*_ 

(9C03J G/rr/jyee/' t* c/etr/Vre*. 

NPXOCli£33j «»_ 

drer^is fo c/ear P"A -/) 

Tfiftf/tc? ; Hxwb (7e>*'a> ^_ 

C3CHS) „ WOA-Dto HA-D 



3 



&Creg-oJ~ZBCl OSC</9) 

rertf d>y/r c<ri*n t~. 

TM6290: [*/e//D3.A/ZBCZ.A/Sr/4AEl - FM22A CfB^f) 
CzSAOl) LK/S7NAe. ZSCZ ■ PLOc)= FH3/A C£6/Z) 

LST/7A E -tEfl/DJ rZSCZ, NFL DCJ- Fr19SA (£B+2.) 



-s 




'» ■« *' * * 



r cfre,L?J fa- C /car S re<3. _ 

I ma ywzr£. x/zdei . //sp'arej = bca/t (3 of J 5)*, 
er//o^s /nemery access 

TMA6O0: .3X8 A (3DIB) ^ .. , . 

(23A20J 8Are s .t»Sre 3 . 

WBSETOoozsf »— ^, 

_ sets uu WBA -£> 
IVPA/7.A/JA/8J '= */6A {29CZ6) 



FrA/BA/7. BA/8 7- W g a (Z9CZ7) ■»-"-■■' 

L*A/PA/7.A/eA/8.A/BcclJ~ I y 

[+8AI7 .PSA/B 7 

+ PBA/7.&A/8.A/8CCI -WBCC29CIZ)' 

LfPBA/7.P8A/9.A/BCCj.P8CCZj 

J 8A 17. 8 A 18 7 

BA/7. A/8A/8.P8ccf - y/BD 

fcA/7. PA /8 . PSCcf . P8CCZ / fftcw) 

SA/7. V&l/eJ/PceJ. A/0CCZ .N8CC3J 
NMR<$2 0vcwJ 

Tf4A U : [EN02J- BA/DJ (/*B2 **) 
(3C9I) rer*jemt>ers ED 

TMSWO: NAfwxofizAio) . -, , . , J 

(*iCOS) r ' c/r<r/ts tc c/ectr M\A/A -D far re<tc/. ^\ 

LBCA/T. NFl3-XZPJ-r1K(? C/3PO/) . - t , , J 

LBCNTj-&Ar* 9 . r-^/^Ar/uieW/rarH Href. 
BC fey .—l*&f bytes, usee/ -frvrH M rtp. 



Car J r AfMXQ o?c3t) 

ToSrJ s MXM CUE*/*) 
LPE] - MPC C/6E02) 



rM223 (3BO%) 
CmPGIJ- J Fill SET {2SA 01) 

_ _ t# seF ul> Jrc*. 

LBCA/T) 'r MHazr/sf^7J 

rCMemherj PtP/? 

Q/BCA/rJ z HEM2I02ZA C9A23) 
lPFMZ/dr22A.ZA/PlJ=END2 (93 Z7) 

fenterfierS E£> 

; [JFHISETJ r A/JX O C9COI) 

drajjs te> clear J rmt, 
J8XP?3A37j * 

PA-Pter JASf-PZ 
LA/s-PAcEjz NHAyWPJT£ 
AlBCA/rO*c/9j 

[jriLLSgT.PAj = J*M-A CZAO/J 
_ MAO'7toJAO-7 

UFIUSET.ps] zJXM'B C2AOZ) 

H6o-7toJBO-7 

iJFiuzer.Pc) '^Jxpf -cCza /o) 

MfO'7Ec>JCO-7 
blFUiSET.P0]~JxP1-DC2AO9j 

MDO-7 teJOO-7 

TMBC'eo; fMP<?,A/AJ/J- S7MAB C1A07) 
(3CMJ ^. _ STJ/7PAC4AC9) 



THAI6O 
(23AZ.O) 



TMA1PO, 
(3C35J 



TMB<?C0 
(23 A 19) 



CMS 09 O. 
(X1C31) 



fjE/l IST7J- JFJZl (Z1&1*. 
Jrep. tjAlteel 

TtfSP/O • A/HIXP (/2A/7), NHUXO (/2A/8J 
f9C03) dr-ff/'/SCa' Itr c/eerr- Afrea. 

NPXO (/3833J 

t/reyss f~& c/ear- //A -0 

TMBItO : PXWG (/OB/O) 
CJCI6) r , WBA -0 ttr HA 'D , 

Lf/BCreazOjzZBCl (tSCVSj 

zero- kyfe counf: 

TMB2.90: [P£A/P3.AlZ8Ct .M3TAfA£j = FA42/A (S8Z6) 
(ZSAoO /PsrA/A/T.ZBC/. FU>Cj=FMJlA (58/2) 

lsrMA£¥EA/j>j+ZBCt.A'FU,Cj= fM<f/A (SB9Z) 




^ 



■ZBCl.FLDC 



•Z8Cl.NFLDC+£-NI>3 + STMAE 



C 



_> 



£>tttu / % 



t 



PM3lh 

T 



FMUIfk 

T 



vv. .- 



Octtct Occt DXQ continued. 



sasas 



;mm 



SH/PITE- J FILL . fiKO 

S/TR. - £ WRITE . cyC IB 
(3 LA 15) (32B/P) (JOA3E) 



WRITE into fast Memory 



J AC?-? to w/PAO-f 
J0O-8 to W/R80~e 

THSO30! WPIT£ (25B2F) 
(3IA.31) A/JPJlL (ZTAZZ) 

7RSC60 : J A req . to I Rrr*. 
(SlAJO) * 



T*SI20: IArey.+l 
C3/A26) Rk rej.-l 

TdLlSO! [J*8J = V//PAO-F tc *AO-8 

(S2A2\) fJ&83 -W/H30-8 to RBO-8 

£JCBJ -JCO -& to- Re 0-8 

L~JP8J -JPO-8 to RDQ-8 

TMSr/o : HjrilL (29A2Z) 
(j/AZH) 



FM114 
I 



1% 



( 

+ 

Crab] - saa (zsbmsJ 

TUSJZO: fpxAB] - kAA (2.5AV*) 
(31A 16 J CHAA .SAAJ- PATPO(Z6BS7j 
OA roa. +} 

PA count> 9J- SPA CeOoaoz) 
Tfiiizo :~Cpatho] ' -MODBO OlC/7) 
(3ZAOZ.) RAO-7 EokAC-7 
R&(?~7 Eo MBO'7 
RCO-7 fakC 0-7 
^ RDO-7 tffKDC>-7 
LPA8J- kA8 (2*3to) 
(PB8J '- *58 (2**27) 
CPC8] - Peg CZUB/O 
[RP8] r KlfS C2tB25) 

TRSZ50: rsPACFjTMAYWfiJTe 
C3IA07) (Z°AZ7j 

TASlfO: B PACE"]:NHF*Zl*22A (iOAOl) 
CJ/AOS) TkPrl- HF1LU (30A2J) 




nkdu 



I 



HEAD front Fas,l Hct))S*y, 

C00+ Fi/2A*7J$0£CJ - A/A AS (2 2A02.) 
***<& CllAoi ) 
HKCF (2ZA31) 
A/A 08 (ZZ A*Z) 

SREAD - A/kpR.A/p/yp/y 

(3ZB0Z ) C22A42) (iTC 3fJ 

S/r/Z z SHE AD. C /(i£ 
(32Ai5>) (31&02) (3CA3S) 



TP5P3P 
(J/A3V) 



REAP OoAcl) 



TRSP&P • C/Arcq. tc IH rot. 
(7/A3C?) 1~A/S/ j Al'£J= A/My WKIT£ 






>0 



FHHik 



T 

+ 

rA/HA6. MB '87 : SAti fob 1 '*) 

TRSlZOlfHKAgJ: kAA (i5A*(- ) 
(llAlt) {HA A .SA8J- PA T»£ (26 Bit J 

CA reg. + 1 

RKrea.+ l _, 

[PK cou»t> QJ= SPA CB OO A Oz) 
TPSZZO : HAA/crrt/ER (2 5 A 02 ) 
(3 1 All) 

TRL230: [f>A7H6]-MOD£6 (l3C0t) 
(3ZAOZJ RBO-7 to AAO-r 

PCC-7 to ABO -7 
_ RDO-7 tc kCO-/ r 
LP88) -RA8 (iMVic) 
[RC8J zkee (2V627) 
freZJ - KC f (2H8H) 

TPS2SC: &RACE] z MA y\*/PI 7 £ 
(3/AC7) (29 A 27) 

TR*2<rO; A/ 'PAH 

(31A05) JspAeeJ-MHftf2/o2iA Ooaoi) 

f//KP8.A/f/iP7y] -SKfAP (32HC2) . 
CSKEAD.CYSIEJ ? syr/i (3Zfii$) 

TRS030: PEAP (TCA pi) 
(31 A3*) 

TRSO6O: OArcj. to Ifi-rea. 
(3IA30) fKA 8J- SAA (z$Bti>) 

TAS/2o:r*A8.rX£8./<C8] -kAt?(i5A4C) 
(3/AZi) CkAD. ZAAJ- PA THJ (2 6#3*J 
CAre* +/ 
Rkrej -/ 
CkAP. X88J =AK/r7HEM(26C-}?) 

TPZZ30:fpA7PS]: MCUE r - doAis) 
(3ZA01) RAO-7 if HDO-7 

IPA8. PATHfJzA P8 (z*8Z5) 

TRSZlO'.l'Ak'OTHEPJ r PAHGzAzt) 
(J/A 05) />«//< 0/0 v» PA 8 

OAfff -J 
r , Pkrr 9 -I 

LMD8J- RPIUJ (foAzi) 



^ 

+ 

/pPA8. A/Pi38.Rc8jzSAC(ZSW6) 

TRS/ZO ' rpKA*J- PAA (25 A VA) 
(iiAZt. ) /AAA . SAC J- PATH* (268 W) 

CArty. t / 

Rkreti-/ 

Crk count > 9]-SPACeOoaoz) 
TRZZ Z O: A/A h/oTHEP (2SA0Z) 
(3/A29J 

tklzzoUpatphJ -mooe* (zoazb) 

(31A02.) PCO-7 to HA 0-7 

fi.PO-7 fa KBO-7 

CRC8J r KA8 (2qg/0) 

fPPS/ - /<&8 (2 </BZ 7 J 

TPS2SO:L r .*>PACE]= MAVU/PirE 
(3/A07) (29A17) 

7RS240; k/PAH 
(3/ ACS) NPBMl 

rsPACEJsNMffWOZZA. (lOAOl) 

[ykPS.NEMpryJ- SReao (szboz) 

fcPFADXYCieJ r S/TR (32 A/5) 

TRSCJO; REAP (3CA Pi) 

(71 A ?¥) 

7P:>'C6 0'. CAreqte IRrea. 
(31 A ZC) rpA8J- SAA (2£B*5) 

fPS/Z O ; Ck48. k(>8.A/kC8]- kAE (2$A4«J 
(3/A16) fKAC.JAAJ z PATVJ (26B75J 
OA rccr * I 
PA fej * J 
fpAC. RC8JtAA/P7HER(26C33) 

7PL130 : rrA7*3]= A*1oDE3 0JE3S) 
(32AOZ) RAO-7E^kEO'7 

RBO-7 frAD0'7 
LP 88. PA 7P3J - AD8 (z«ti25) 

TPS2 c /t?:/4A/OT//EPJ ? ATk3jTPAp/ (zzazO 
(}IA C r ) pu//i- c/c w» A' A 8 

KEPI 1(22 A* 6) 
/WA t/ciW PBS 
lAAfOTf/lR]: CAtra. -1 
RKreq. -I 
IkDS]: PRIL LI (joA 2 1) 



1 



+ 

[PPA8. PMB8.RPC8. PD8):SAD(1SB¥7) 

T85/20:rA//<AG]- PAA (2SAV6) 
(31 A Z 6) CkAA . SA Djz PA TUT. (ztBlS) 
(7 A reg. * } 

IP* count > 9J= SPACE (/OAOj) 
7PS220: A/AA/PTPEP (Z SA OZ ) 
(J/A2<?J 

TPl 2 JO: fA>ArP2J: A40PE2 (zcA 3tJ 
(3ZA02.) RPO-7 to KA0-7 

IXP8J - PA8(2«£/oJ 

TPSZSO: frpACEjz PfAVUSPlTE 
(3/A07) 

TPS290: A/RAM 
(31AOS) A/R/BMfZ 

A/PCpf , ~ 

rSPACZ]zUt/fH2JOZZA UOAOl) 

/A/k£>8.A>'EA/S > ryJ- 3REAP (J260Z.) 

Espeap. cyc-z eJ- */t/z (jza /sj 

7PS(73o: RE A I? (30A0I) 
(3/A3V) 

TP$o6c: ca rfy to ip >«, 

(32 A 3 O) /A A BjTz-fAA (2SB Vfj 

TRSI20 :fkA8.A/kB8jz kAB(2SA*7) 
(31 A It) fkAB -*>» A] - PA TP/(Z603SJ 
OA rrg*J 
PRref*/ 
lkAB.PDZ7-A NOTPER(Z6C33) 

TPL 2 3 O:fpArHj]-'A10p~EI (ic0o9j 

dikoz) ps.c>'7 tokBo-r 

gBo-7 tb kC0-7 
_ PEC'S 2 C KOO-7 
[PC 8] A 228 (z y&zEj 

TPS2?(?:/AHJrH£P.rATt/l ? =/rAM(l24zO 
(31 APS) puJIs ctovn PAT 

P0Af*CaA<n) 
/H4//s e/ou/*rl34 

RCMC2ZAC7) 
pvttsi/ovrti RCS 
fAPOTPERJ^PArft -I 
PA req -I 

Ckp&J= A Pint (yoAti) 



UL£ 



FI/2A c/ezj) 

S/TI z AS XKFlUl+Z&COTtS.EMPTy V STI0P/2) 
(SDISj 



Tisooc/i: AJI(? At? 6**02.) 
faPOZ.) -drops EcrcJeetr jer?ef, 

f+STlcrPH 

li (IP.F6-AIO+ P6PIO. MVA/UM) 
h Z8C0TI5. plOC . A/FAST. CkfPTY 
U- ZBCOTX. i/PLpe.PMHSA. EMPTY, 



J- 



=■ ED (21833) 



TISOOC/Z 
( t /P3*iJ 



roXK (21F2P) 
krey t lOrej . 

TJS060: A/kFlU-J (SOAZO 



(H030 



A/kAR (22AOZ) 
A/kP8 (Z2Aot) t 
A/PCfi (22A3V) 
A/RP8 (2ZAMZ) 

j/ttrts PasE Hei^o *y retut cyde 



TISK>° 
(HP 26) 



TIS320 . 
(4P21J 

TJS4g(? 
(PDP7J 

Tl*S'6C> 

fapc'u) 



r~Il2BC~</£lz) 

kxo (3oczH) 

dears Kreg. . 

UEDIJ r 8PCZIE23) 

■ CNED]= RSA (//E£>3) 

:f£pj= RSAO1E03) , , 

fE0.R*A]- NSEP\7IC£l63rz7j 
• [EP]= FRDl (1PZ6) 

Cass pace .erjjiJ- / tJPZ (9827) 

It/tO J- PI/2A (ICZ3) 



NED 



to**- J 



Z8COTtS.ri.DC 



VXDS 



FM3/A (S8u) 
FMS2A (SB07) 
FM33A (58oz) 
rMSVA (seoO 



> SEE ORDER OUT 



tl& (Mill \ 



*S*(HEG}) % 






FLl7.C.tJfAST + EhlD3+STTaPH 



PEND3 . A/S TIQPH.NtFU ZC . NFA S TJ 



FMU 



3 



Data Occt DX4 cvntmueel 



3SB 



nsBBOBBBoa; 



s&ssasaea 



FM4IA c*e«zj 

s/rri - Ms (we 2 ■? , 

TMAOOO/j; tfi&tO C/troz) 

(qC0Z) d"ty>S fo clear J0s*4' 

LMP£j:STrM£ (4A4& 

.. PATAEKR (9AJOJ ' . . , f , ., , . 

LlBC0T&.rUZcJ=STZBClC4f£a2j[^.^i^ 

tmacc-O'3: £S Cueoy) 

(23AZ8) 

TMA PgO : CPATAFKf?. Fl HT£j:STJ0ft) O/A of) 

ac3<o '?■'•: 

TMAJiO: FWB (VA3YJ 

C23AZZ) fsrzeeij- laAC Czi£23) 

Inter ru.pr. .„.._., ~._. „__„.„( 



_ _ CauHfczpr 

LSTf&pHj z T<?A3 fa? Us 



we. 



TMSoVOl rCHAltf.rtSTIOPHj = MFIXO 6V£23) 
C2*CZ3) drops StrcJ ear //<*gs. 

TM3I2Q : PSA O/F03J 
(zcosj , J 



TMB/60 :JcUAW.tiSrx<7rHj=FLJ(At Czoc«5) 

MAO -» noc 



(3CISTJ 



r -T"t- " 



f ■ r * 



. J 



(fPZ/ ) 
it Dlt J 
CfPO? ) 



MAJ -*- FlSZC 

MAL -*■ FLOC 

MA .7 — FLICE (VP07 ) 

MA4 -*■ FLUTE. (H0C2.) 

M*Z -*• FLlUg C9PO/ ) 

MA6 -*• FLSIL CfOJf ) 

MA7 — FLSKIPC1VV2.J- 



C2.3h03)< 



#S0VF2 7j 



IQAQfr^ 



fh 



fsa Cue 03) 



■;'■"■' \ 

...... j 

• ! 

• • ■ f 

' ::t 



^5 



Fsp/eoy ^ ^ 









— i .. 



i ■• ■ 



tn 



CPU 



SIO (SLOP) 



i\i\ 



^ 



Co 



I 

5 



CHsrapeFzo) 



r<rPAQ*(i°Fo& 






F*/Cl {tOFQfT 



FPCZ (IOFIO. 



£ 



PRP QorvSj 



mm 



F/0/A azFj?) 

PRP - -f- SrT&F>&l, (SlCrp ,s huiy) 

■P CNSTD . LASTCncr add^nm rec^fttticij 



(SPISJ Oorzz) 



Tjrscpc/z: pa/cf c«eoz) 

(+0JVJ CPU f uric fid* 



TISI6 
(*4t>2-&) 



FZOiB («£2.6) 



TISXHO 
(4PZ8J 



PMCSia (HP* z) 
PS 10 f/'P36j 



PlSStO t PMOJA (S&39) 



csio-ct'eiz) 



Access «"»«' u*C 
Contents o* 
Lot<4t,e»20 



MRQ ClSDOO 



A A (/30Qff) 

HEZHMeL 



P0KOJDZ7J 



FMOtH tseiv) 



S/TPI - PNC SIO 
(5CI5) (4E+2) 

TMAOOO/i: A/SXO (SFOZ) , 

(ICOZ) drops tec leas Sreg. 

TMAOOO'J: SZ& (802.3) 

(XlA Z8) set ad&evs t& tec* ZO 



+■ [AfiJ - A/hPCT (licit) 
»* LDL 7 - yfxuf f/t^vt) 



[PtJ^ - PtXAf (UPP*) 
[POtU z MP/* (/6>COl) 



-jt.auai.-Z. YpTj l„T c l&ZU mmc^oO 



|tfHHaBaHBaaHBBBBsaaBBaBBaH l^ BBBHBaiaBBaB l^ 

FMJJA Ubzh) 

S/TM - MP* 
(SCIS) (1 6 Col) 

TMA0OO/i: A/J0XO-A (l6FOi) 

(*COZ) ctrrys t<r cJeatr- Ic?A£>-7 

TMhOOO-Z: Z&XM (iPOl) 
(Z3A Z8) DC. address MA O-7taI0A& -7 



TM^/^Ol tfMW*C (t(?£Z5) 

(ice 3) c/refs to- cfecis wn/e Pytc tines 

MMUC '(/ZA05J; A/PK/XP C/2A/S) .» 

drryyed St? etCctr Aire a 

ASK? (itpe/J 

At("<0ry totpuest 
CAca/TD (JP47J 

CA 'fjhJ-J 



7Mt\t(,C: 
faAZC) 



FAte?J3(3tiZi,J 



7Ht)^MC-2l PMUA (28 Z«) 
U3A04J 




m m * >* * * m ^ * 



THAOeo 
(2CS6) 



LmBLJ r 0KP (</£ 3s) +. 

oddv/err** stcdus etet. 




MhO 

"t 



MK.tr OjdoQ 



AH (13008) 




»T7r: 



TMAI60-J; PMIIB (3327) 
(23AZJ,) 

TMecoc-z: [uhpeJ- fjpOi£3sJ 

(2.3 A IJ) function str<?i>c 



TPi8Zq0-l: EH0O,MfifP£j =f/4/2A (ftiZl) 
(ZJA 05) rHM&?+MP£j -FP//3A {£#¥40 



&\/&l=Hrs 



t/MSO -P MPE 



FMI2A csbzi) 

S/Tpf -FMI2A 

(5CIS) rsBio 

TMAOOO/l: HJX0(9CO/) 
(¥CoZ) drops ta clear' J rev. 

V/BA(Z<fCZi). W8BCZ9CZ7) 
WBC (ZtCUO, WBP(Z9C/'0 

Per scftina memory H/r/te byte lines 

TMAOOO-I: JXCA (20A0SJ 

(Z 3 A 31) CA rej, te J A 0-7artd J Bo -7 

Cap] =nm** Ofc&J 



r^ 



■^ « ^ « *■ 



TAts/vo : ppwxo(ii*iG) 

(¥tO 3) circus tcr c/ear>MAoJ 'and H0O-7 

MPQOJvoO 

rlem&ry rey«efr 

1pfAI60 .' PIX KB -Pi (it Cos) 
C23A ZoJ WVA Pt<r PIU/A P 

for mern&ry write. 
pft/XJ f/fiP/P) 

JA 0-7*r»<d JBO'Ttff UAO-7a^UMBO -7 

Pfi/n3{J[0i2j 



'CretctrtdSterrC 
I Octet 1 

\ Stat us US+rcf 



PRDOOFHS) 



HCOUPID ClOFlO 



HCt9UD2DOOF3ZT 



FMtSA (58**J 

S/TH r NMPQ (FSL+HPS) 
(SCtS) (l?C36) (IZSIZ) 

tmaooc/hhjxo (9 COt) ♦ 

(*COZ) drops fa el&tr J rep. 

TPfAOPO-3: MCCXi. OSFtS) 

(ISA Z8 ) e/r*o< kr «ft CTC/ CC2. 



TMSi*7 O ; CACHTU C8E30) 



QtCCllz UCOMOtO (IOF2S) 
LPCC2J - PCO-fs/DZD OOF33) 



TM&2W -Z : FMI3A (S6 *t) 

(2ZAO+) 1 

* ^ ^ m » .» ^ ^ »mm^m^»m m ■ — ■+ m m « » m m •* mm » m « * d 



£ 



TMAI60 i PM13B (3BW) 

Us a 2<?J Lo*P Z r Ncci (1 eh) , 
JlCR J -A/CCZ (IEZ2.) 

lA/cei.pctz/s success (ueji) 
^ saccessfut Sic? 
JAXf/?(UC47) „ 

fPO-7 1<? JAO-7 



<■»■»* 



tmbooo-3: ppsp 

(23A'Z) CSUCCSSSJ -AXJt>~(/2E/2) 

cttrcK4>rJ<7AO-7te>A0-7 
IMPHD+MPEJ = PPO O0F4S) 

rnswo : [success) =CAXP\(zzFo t ) 

(4COZ) , MC0~7a«dPf0C>-7fr' CA rty. 

TfiezHo-t : fmwa (sbh) 

(Z3ACI) 



< 



M*Q03pe>0 



A* Q3DQ8) 

eto?(t?F*fi 



FM1VA (sbih) 



^ 



, S/TH r F PI it A 
(SCIS) (5BH) 

TPIAOOO: SZC (ZDZ3) SSI (eP30) 
(UAIS) set ictd'rrss to- Icrc , Z I 

JXST(2F02) +. / 

ppercttivnat Stutu* tcr JBO-7 1 

JXBC tZCA/f) + / 

Be n-y. /<* JfD-7a^dJPO-7 \ 

MBAfrlCZi). WB(2*CZT) + J 

W8C(X.*CiXJ / WBV(zlCPt) \ 

S+rjvttiiijp /nSM«?ry hrrtic fytc Ities ' 

TMSPtP .' S/MLX-O (J2A 05), PPJUXO (tXAl8) my -< 

(1C(?3) drepyed ttr etea*- pfrea. 1 

Jj7XP./tA/P£j = p!Hq (UDOlf „ V- . 



memory refnexP 



[AX J~ MAtXkT 6tC3() 
DtNKel-PAD (~IOF IS) 



rtiAit? tPMiveCsPzO 
(ZJAto) MXA8-PIC/6C03) ^._ 

K/BA-OArPfrVA'P 

&r rHFt—ory write 
MUJ (IS.FI7J, MPXJ (/{.P/e) +. _ 

[s.tlCCESSjzktSTXO (/A3S) 

droysfo </**tr i/trtus 
A/PJ.X0 (H/633) 

dreys te c/ect* FtttyS 
SriePBlCCAztJ 
Slop busy. 

rMBOOO-2 : NFAICF (iBFIl) 
(I I A 13) 

TM&mo-S: NFUCSI& 

NFSIO 
PI 11 A 03F3H) 






TCAOhz F 37\ 



J 0A/ fZ 2 rs3 X 
/CAP(22fJ*>t,\ 



IP A J <fi£3S \ x 
J*A*f2?£lP}\ 



^AS(lfLfi3~_SL 



T<?A£ (22C'1Z£+ 



pjr(ite3S) 



A/0 (?EJ7S) 
~/yPSP 



py£[A/F3P) 



_££PC2J£2£) 



PA I f/H£zoT 



Fa*-, (tuts .; 



PA"ifiM£ll 






FK*TP&oB 

frtf ewe 



PA £ (>¥t-a¥ 



FTM7 (IVJFQi. 



1i 



•5 



$ 



% 
I 






STmtus 



A/erE; Tha 7~P1 df/ay lit* /S-Prfayfec/ Af/>£ Jor 
eSery f^fid yt/iccxd 



Le-cat'iOH 20 ^tcr&d 60 Cp>t/, 



o -- 



Device. Address 



4 



-» IS I lt> 



^JL 



C0~*r7rr>cr*7a7 J2o~i'&>/ew&r"d Ac/c(re>sS 



o - riffxtec/uJ desired 

I - J ustrrdsfctPuJ off* I red 

1 1-2 v^r^rdS s&tPu-t e7es'Pe«f. 



Lcreuhtrrt 20 sf^red" hy SJt?P 



'JLL 



Bit ■ 

8 = srjL 

9 = STTDE 



Pre^iem C&f*r*ertfd 0cri*/j/e\ASi?*d Xddrirss 



PreseiiP CcmrtfrrtcC JJpttlr/fwort/ Adc/refS. 



iLttcctho-n 21 stored by SlOP 

I • - — * I a <— 



■*- >S 1 't -*- 



Tit 



X>ev*e* Status 



Cpertx/'iff-nal Status 



Plem etinuin Byte E~<r***t '. 



10 = &TTME 
it s STHAE 

a z sTtepME 
jj - stiopce 

if r SritrPH 
IS s SltffPBL 



r Incc-rrept lengtk 

r Trans Mi'ssie* da Pec errv 

- Fransrmssidrf ntern^ry errr*: 
s Memory address errrr. 

z fPP M&r*t0ry err^r. 

z IffP «r**tr*£ errm*r 

= HrP h<ttr 

- Iff* busy. 



CPU 
Interface 



TJO, TDV 



( SUP) 



no 



r 



r 



(V 



I 
v 



cusitiOofio) 



T0PAC R (tere s) 



iO^AJ/iOo/fe) 



F//CC0OFO6 , 



fa/ci oof 



rAfczacr/o. 



■>orc6>. 

/OFOV) ! 



r#P(lcr«S) 



i lUU I i'n 'I l "IUV 






FIOIA osFJf) 

PRO =+SERYlC£l . MY/ £57 
Ocr^s) / CA/STD. LA ST 



S/rj -ME - 

( SPlS ) {/(?/rZZ) 



( Srr sire ( ,/// /// yr t\<yrc'GS ) 
(MYTEST. A/SEKi/ICEJ ) 



7JSCCV/2; fa/cf (teoz ) 



USltc ; FJCI0 («£ 26 ) 

(</OZ6 ) 



nr^t/o; CvFA/tro.A/r^c/.rA/rz J- f~ri(?0/£i<f) 

('4V.> t>' ) IMF A/ CO. FA/Ct . A/AA/CZ J -fT£>\/ (l/£23j 
l!S r .60 • F~M(?/A( £>83?) 



Access cindusc\ 

Cortfeitts rt/ I 

Location 20 I 



MFt? QJDOl) 



AR(UPoe) 



P6(lj P?Q ) 



POKQ3D2J} r, 

_pe_caojj>. L 






FMOIA (5Biq) 



S/FM =■ FNCF (</£<?z) 
(SCISj 

rMAoao//; tJsxo(sFoz) 

(HCOZ) dr*/>S to fiectS S reg . 

TMAoco-3: 
(2 3 A 18) 



< 



516 CfDZS) 

sets address to ioc. 20 



Ca*2- AtMRt? (/<fC3<z) 

ID&J-MXM (/6F>/6) 

[pokI-hpA C /get? I J 

£PEJ-MP£ Q6COZ) — MPR(l6CO/) 



FMltA (zazt) 

S/FM r MP/? C/6COI) 
(SCI5) 

TMAOoO/l'. MHXXO-AC/6FOIJ „ 

(HCOZ) droys to dear It? A C-7 

TMAOOO-J: I<?xM(lPoi) % 

(ZJAie) O.C. address, MAO'7tolOAO-7 

TMA080 : CMBiJ r ORD (9FU) 
(3F36) odd staFtts vsord desired 



TMSIHP . 
(1C03) 



MMWAO (J6B2 %) 

dreys tr c/ear write byte line. 
A/M/-XC (>Z A 1 7), NMUXO OzA 18) 

ctic-vytci tr c/ec€r M rCQ. 
M«Q OSDOI) 

//ternary request 
C ACM TO CZCV7J 



FTJ&O/F/?) 



.rrvvQiFZy 



7 At A 160 : FMOi B (3826) 
(23*20) 

TM&2*/0-2 : fM//A (z B2 VJ 
(Z3AC/) 



MBO. 



MH<$O3P00 



AR03DO8) 




1 h»M- -*!, ,^V■■A-rP"W^ lu •■ Z 3F 



TMAI60-I: FMI/BC3B27) 

(23 All) 

7 MB OOO -/ ; CUMPE] - FSF (//F35) 

(23 A IS) fuHctio, strobe 



TMBZHO-I : [M60.fi/FiyEl = FM/ZA(5BZl) ' 
(23 A 05) DhmSo f MPB J - FM I3A (SB */6) 



fA vo7'.*/fsf- 



r 



NMBO 



TMAOOO/l. 
(fcox) 



7MAOOC-I 
(23 A 31) 



FMI2A csbzO 

S/FM ~ FM/1A (S-BZI) 

(sets) 

• AtJXO (</COt) 

drc/is t<r c/ear J req. 
IA/0A (29C26). W6B(T1C2 7) »- 

lA/8C(2<tCIZj J WBD(1<7CI</J 

for se ttiyy rMemo-ry wn te byte l/n es 

JKCA(ZcAoS) ^_ t 

CArey to JAO-7 (S) JBO~7 




Cap! - mmrq (ucse) 



TMSmo: A/MUXO(l2AI8) 4 . 

(H C O 3 ) c/rcpj /a c/eeir MAO -7 @ MB 0-7 

M#Q (!3£>oO * . 

me/?i<?ry request ■ 

7 MA 160 '. MXK8-M (/6C03) 
(25A20) lA/SA-P/cr MUVA -D 

£cr /7te/ric-fy Write 
MUX J F/SF/P) ' _ 

JAO-r&JBO-; taMAO-7G) MBO-7 
FM/2 5 (3612) 

TMBl^O-Z: F'MHA (fBV£) 



ItfAO C'l£2-j ) 



JffA i C2in<r I . 



I0AZ(2JC>5)'. 



70A3 (ZIEI7.) 



IOA'/(2l£°3') 



JOA5 (2/CC*7) 



19 A 6 (21FQI ) | 
1CA7Q2/CQ2) ^ 



fSFCl/F30 



*yo(9eo8) _ ' 
//rsr "! 



F^~ 



Get and Stare 
I 0dd 
\StaFtxs_ kwfl_j/ 



PRD (t0FV5) 



VC<M/D2PCtOr33) 



FM/SA (5BH6) 

5/TM -h/MRQ„(FSL.+A/FS) 
(SC/5) 09C36) OZ8/Z) 



TMAOoO/i: A/JXO (fCO/) 
(tCOZ) Prerys t» elect r J rej. 

TMAOOO-3: A/CCXf (/S^/3j 

(Z3A z e) orcps te set cc/, ecz 

T MS 1*0: CACMTU (8FSO) 
(VCOS) CArvp.+f 

fucc/J =HCOdDfD(iorZs) 
[NCCZ7 'A/COA/DZP0OF33) 



U. 



TMAKO : FMF3B (38 h) 
(Z3AZO) fpOBl - H cc l (IS/*) 

TJPRJ = A/CCZ (/£2Z) 

JAXFR (I3CH7) 

FXO-7 toJAO-7 

TMBOOO-3: A/F5F 

(2.3Ai3y drop f"Hc/~i&n Strobe 

Ehcri? i-MPBj ~ PBD (lOF'/S) 

Thgzvo-J/; fmwA ($BW) 
(Z3AOI) 



MRQOZDOl) 



AR0JD08) 



WPmT\rVm*u3ia: 



-jXrJjj. JTJM.-V J»«»w«M»m 



FMJ4A 



TMA000: 
(23 A IS) 



S/rM - FMH/A 
(SCiS) (5BW) 

S26 (6DZ3),S3l (8D30) 

Sets address t<? lee Zl 
JXST (ZEOZ) *. _ _ 

Status te JBO-7 
JX8CC2OAI0) ^.__ 

BCreo. toJC0-7andJD0-7 

y/Bfi, {ifczi). wee (z<tcz7) +_ _ 

U/BC (29CIZ/, IdBP (Z1CIH) 

for sett 'iny >ner*t&ry wtfc byte Hies 



^ 



ft 



NMKQlz PRD (/CFHS) 



TMSWO : A/ ML XC (IZA OS) / MML/XO (lZ A/ff) +. . 

(4C03) Prvyjyed to e/ectf M rey. 

COBP.h7MPF]-MRQ OSpOl) +. . 

Memory request 

TMAI60; FM/VB (3B2I) 

(23AZO) MXKB-M (UC03) -. _ 

W8A -P to MWA -D, Ferr memory we/Te . 

mlxj 0e>et7) muxj (/6e/g) ^ _ 

Jrey. t<* Mrej. 

TMBOOO-3: S/FNCF 08F/l) 
(23AJ3) A/FTXO 
HfTDV 



IMBZW-J: FIOIA (isrj¥^ 
(23 AC 3) 



NOTE; Tfye TM ete/ay line /s star te<d t^nee A,, 



FSL(/fF36) 



D<?* (2/E3S) 



JP£(B/F34) 



FRC (/tF2Z) 



F/zt (itezo) 

FRZt/VE/B) 

f*3 (meJ JT 



FA7 Q<r€d6T 



L<rcctt/&ri 20 stared By CPU 

9 * ► 7 i g q 



Device Status 



_j_ 



-*■ o 



O O = no status desired . 

I = iwsard status desired 

1 I - Z wards status desired". 



L oc ctt/o-rt 20 stored By SI&P 

I — — — — 



15 It 



fr-mvious Command J?ou b/c Wcrrat Ac/dress 



*- 



•z In correct teajth 

r Transmission data error 



V 

-Si 
I 

"I 



L » tact ten 21 stored byStOP 

| O +■ ■ .. ■ 1 T \ 8 4- 



Gy*BS!2'*82ff**. I *-~M,~tsM*r 



-». IS i It *- 



-*JI 



Per*itzirnng Byte Count. 



CT/rerctt/'ortcrt StetttcS . 

Bit 
8 - STIL 

f z srrPE 

10 - STTME t Trans mi ssio* memory error 
H z SrMAE - Memory address err** 

11 r STJOPME e 1&P n/emory error 
13 : SriOPCE r ECfi control error*. 
\t - STtOPH = TOP htttC 

15 r STIOPBl = TCP busy 



CPlf 
Interface 



HIO (siop) 



lilt 






CUSTgOOFlO) 



IQPAOK.QOFCG 



tree) 






fa/co C1CF06) 

FdCJ (lOFOtF 
FN CI. C9F/0JZ. 



PAP C/CFdSJ 



■BEBK5HHBHHSiSE5i55Z2E«al252iaD5E5& 

FIOIA 03F3V) 

Pr\p = CAJJTD.LAJT 

FG-tflO - MFA/CP FhlCX .FdCZ 
CF&HI&. M y//VMjz £D (lie 3 3) 
p/B Clofiz) 



^B 



s/ti z mb (i0f2z) 
Op/s ) 



Tl£>OCc/2.; FA/CF (4 £02.) 
(H03HJ CPU timet;** 

nsi 6 : piojb (*ez &) 



tjsz^o: rust? (iiF*iO 

CiDi 8 ) 

TJsS6P; FM0/A(s&3'iJ 
C«peyS> 



Access and 
disease of 
Lacutior7Z0\ 



MttQ (IJDOI) 



Aatnooe) 



pa Cisoie) 

P0KCI3D27) 



_ ££ CHO/JJ 



...... .mi. .. ..!■,,, r:..^ «.. i-.j. -J 



iSS3 



SSSSSBBs 



FMOIA tea**! 



S/TM - F/JCFOteoi) 

urcisj 



TMAOCO/J z AtS70 (SFPzJ 
(HC 02.) drops t<7 C-/ectr Sretj. 

TMACCO-3Z S26 (SP23-J 

(z3AzS) Jets address to loc. ZO 

f AK. 7 r Ntfgdt (WCS6) 

tyoKj - fiipp 0<>Co/3 

£Pt. J zpfP£ C/6COZ) -~MPP Gtco/J 



< 



E3E3E 



ssc; 



S/rti - MPR 
(scisj (ucoi) 



FMUA 



< 



TPfA 000/J ; hipxo-A (/£Fpi) .. 

C*CoZ) dr#/us fa cJcct' J0AP-7 

TMA0C0-3: J<77M ClDOl) - - 

CZ3A ZS) r „ D.C. address, *Ao-7 faJPAO-7 

L-f I0AO-7- A0-7jzMATCH&9F46) 
Jj>fATCH . F6HI&7- USEFUL HJO (z ocoz) 



rrfswo . • NMwAoCie>&2s) ♦_ 

( JfCoiJ dro/js te cJea r vsrttc t> y tc ii'rtCJ 

A/MLXO C/ZA/rJ A/AfdX.0 t/ZA /&) — 

d> , o/>pe<t faeArar Afre*. 

mem pry request 
C4CMTP C 3 Of 7 J ,.,,..„ 
CArey -/ 

TMA/60 : FA40J0(3B2<) 
C23A2o) 

TMltf±lO-Z: FAl/IA, (zsi2dy 

C23A04J) 



r~ 



MZQOZPOO 



ARC/3DOB) 



dO 



-L-r ^_ ... >• — sn 



FM12A (562,) 

s/fm r FM/ZA (sezO 
(5C/5J 

TMAOOO/i .'A/JXO (9CpO 

(tCoz) dre>/>5 fa ts/trerr Jreo, 

v/e A (Z fCZ 6), h/SBC 2<*C2 7) __^ 
WBCC29CJZJ / vSB£>C2Ve/*J 

■Art- se/ttia Memory vsrite fyie t ' inifS 

TAfAceo-/ : JKCA CzoapsJ 

(ZJAJt) C*Aref.faJAO-7@)JBo-7 

[ARjzA/MKQ 0<?C36j> 



S=E 






TMAOSO ; [M0lJ- CrPO (9E36) 

(3C36) add status word c/e*ired . 

THAI tO -I : F-M//3(30Z7j 
(Z3A2S) 

TFf^ooo-z: rA/MpeJz fsp 6/essJ 

(lJAU) /uHCt/o* stroLe 

TM02«C?'t', ftfeO.MtfPEJz FA//2A(5B20 * 

Czsacs-) fuMio-r-tfreJ- FM/3A (set*) 



■ " 




fAVPj- MF$F 



•aaiiaaaSfiSE 




HMl/AO (/2Aie) -^. 

drops to c/ettr MA0-7(S> M0O-7 
MH<Z(/3£>oO — 

t>ter>lt?ry tSCfruest 

tfXKB'A? (/6CCSJ 

U7&A-D to MWA-0 . _ _ 

tor rwfrrtery \n/r»tc. 
Ml/XJ 06FJSJ ' -«. 

JA0-7@)J6P -7 fa MA0-7 &MBO-7 
FM/Z6C3SI2J 



7M3240-Z. 
t23Ao4) 



ft//7A (5Mt>J 



rniO(HEI5)> 



Get and Store 

Even 
StatuJ.H'ercr' j 



JC*aU/F23) l 
inti (u£t<U L 

TffAii(}'eiz) . 

ICAi(jJljOl) „| 
IpA 7(2J£C1 ) ^ 

fsfQiejs) 



M<?0*££?)_ | 



A/PSF 



6et and S£o*e 

OdeC 
Status U/ord 



\ 



PAQC/OF4S) 



NCOdOiDCfOtriS) 



UntHIDXPCtOFrSi 



(sen) FM/3A 



S/rtf z NMX0. (FSt 4 UFS) | 
(Sttsj (I9C36J fiZBIZj | 
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